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A SNOW TACHT ON A DAKOTA FBAIBIE. 

In the Scientific American of November 14, 1885, 
we gave some interesting illustrations of sail skating, 
as practiced in the vicinity of Copenhagen, Denmark, 
and the enlivening sport which is to be had out of the 
ice boat, as' the swift craft are managed by Hudson 
River ice yachtmen, has often been describedj; but the 
illustration herewith represents a decidedly new phase 
of exhilarating enjoyment in diversions Of this kind. 
It is a practical snow yacht, constructed and used dur- 
ing the past winter by Dr. H. M. Wheeler, of Grand 
Forks, Dakota, our illustrations being made from pho- 
tographs which he has furnished us. 

This snow yacht of the prairie is 83 ft. loHg and 14 ft. 
beam, with. mast 20 ft., main boom 33 ft., gaff 13 ft., 



and jib boom 13J^ ft. The frame is of 3 in. by 8 in. 
plank, set vertically; The runner plank double. The 
mast is set between 3 in. by 13 in. plank, that taper to 
8 in. high at each side, and are 6 in. apart. The run- 
ners are strong toboggans ; the front ones being 1 ft. 
wide, and made of % in. ash, 9 ft. on the run, and 
turned up 18 in. in front. They are hung to [the run- 
ner plank with hinge joints, and stayed by malleable 
iron braces from runner plank to inner and front part 
of runner. The front runners are made of four 3 in. 
strips oflash, and have a central shoe 3 ft. long, pro- 
jecting 114 in. to prevent drifting. The rear runner re- 
sembles the front ones, except that it is only 6 in. wide, 
beiiig made of two strips of ash. The framework is 
3 ft. across the stern, and the tiller is attached directly 



to the rear runner, instead of to the rudder post, in 
which position it did not stand the strain. 

The speed Jof this yacht is given by its builder as 
from ten to forty miles an hour ; but this must be with 
the wind on the beam, as she will not gain much with 
the wind at a right angle, and hence cannot beat up 
to windward. When going about, it is done by wear- 
ing. 

The past winter has afforded considerable sport to 
owners of ice yachts, but who can say that the blizzards 
of the Northwest are not hereafter to be relieved of 
some of their terrors by this snow yacht of the prairie, 
and that the new sport may not become as fashionable 
in the future as buffalo hunting was ten or fifteen 
years ago ? 
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THE SALE OF THE BSITISH ASMIBALTT PLAITS. 

The British Government has detected the sale of 
certain naval plans and specifications, which were in 
the custody^of^the Chatham dock yards. 

The Naval Department of the United States has 
started on the work of building ships, and recently pur- 
chased from a private English constructor the plans 
for a vessel. Considerable comment was devoted to 
this transaction by the English journals. They deemed 
the ship builder's action unpatriotic. But the enor- 
mity of the more recent transaction completely over- 
shadows any evil discernible in Secretary Whitney's 
purchase. A draughtsman in the pay and employ of 
the government steals and sells its own private plans 
and specifications. 

Hence, when the question arose of who the purchaser 
could be, America was first settled upon as the crim- 
inal. 

A cable message, dated March 11, disposes of this 
rumor. An official announcement is made that the 
British authorities hold the name of the purchaser, and 
are in receipt of trustworty information that the naval 
department of Russia is the culprit. 

The exoneration of America from any share in the 
transaction is said to be complete. The unfortunate 
draughtsman has been discharged, and may be further 
proceeded against. Parliamentary action, government 
prosecution, and indictment for perjury threaten him, 
Russia has npt yet been communicated with, but 
presumably will be well able to take care of herself. 

The fact that the United States are no longer "in 
it " is, from an American point of view, a gratification. 
It would be a slur upon the ingenuity and rescurces of 
our engineers and inventors ^to acknowlege that we 
could not build a war vessel upon American lines. In 
the past our inventors have always risen to urgent 
occasions, until their quick and ready way of dealing 
with emergencies has become a proverbial attribute of 
Americans. The advertisements in the foreign journals 
bear their tribute to the ingenuity of the people of this 
country, where special tools, household implements, 
steam pumps, and other articles are heralded as of 
American invention. No foreign aid is needed to en- 
able us to build war vessels. 

The inventive genius of the United States can do as 
well as the British Admiralty in designing ships. 
Rigid adherence to precedence, an unwillingness to test 
new designs, and a want of confidence in ourselves, 
would be a very poor basis for action in establishing a 
navy. The successful war vessel of the future will 
probably involve many new features. It will be based 
as much on original thought as on precedents. To cope 
with those already existing it must be more than- a du- 
plication of its possible antagonists. For us to simply 
copy the ships of Great Britain would be a sure 
means to keep our navy behind the age, as the pat- 
terns would always lead the copy by some years. 

■♦ I • > » 

JAMES BTTCHANAK EADS, C,E. 

In the history of Aii^erican enterprise and engi- 
neering, the name of Captain Eads has long held a 
foremost place. By personal qualities of the highest 
order, and indomitable will and persistence, he won for 
himself a world-wide reputation in ms prof ession. His 
fame was as great in England as here, and she was 
most generous in her tributes to his genius. His 
death has now to be chronicled with unfeigned regret. 
He died at Nassau, on the 8th of March, of pneumonia. 
He was a typical American > in his inventiveness and 
powers of resource, and stood with but few equals in 
the front rank of the world's engineers. 

He was born at Lawreneeburg, Ind.,-on May 23, 
1820. From the age of eight, he showed more than the 
usual boy's interest in mechanics, and a couple of 
years later, at Louisville, whither his family had 
moved, possessed a workshop of his own, fitted up 
for him by his father, where he made all sorts of 
models for his amusement. Three years later the 
family removed to St. Louis. The steamer carrying 
them burned, and all his father's possessions were de- 
stroyed. Landing a barefooted boy, it is said that he 
began life by selling apples for a living. Eventually 
he became a clerk in a business house, and in 1839 was 
a purser on a Mississippi steamer. He kept up his me- 
chanical studies, and in 1842 invented a diving bell for 
the recovery of cargoes from sunken steamers. A com- 
pany was organized for its use, and employed it for 
several years in saving wrecked goods. Thus young 
Eads acquired an intimate knowledge of the great 
river and of its action upon the silt beds that lie in its 
course. In 1845 he sold his interest in the company 
and established glass works in St. Louis, the first ever 
started west of the Ohio. Failing in this, he returned 
to the work of saving wreckage, and in this work and 
in improving the river channel at St. Louis he accu- 
mulated a fortune. 

As long ago as 1856 he proposed to keep the channel 
of the Mississippi, Missouri, Ohio, and Arkansas Rivers 
clear, but Congress rejected the plans. His first great 
achievement was during the war. In 1861 President Lin- 
coln asked him for designs for gunboats for the West- 
ern rivers. He offered the plans, which were accepted, 
and be undertook to build seven vessels in eizty-flve 



days, and carried out the contract. Seventeen other 
boats were built by him during the war, and did good 
service under Farragut, at the capture of Mobile and 
elsewhere. 

The great steel arch bridge at St. Louis, with a clear 
span of 564 feet, built by him, still representsa triumph^ 
of modern engineering. It was opened to traffic in 
1874, after seven years had been consumed in building 
it. His next important work was the excavation of 
the Mississippi channel by the aid of jetties, whieh^ 
work he carried out in the face of the most determined 
opposition from other engineers. He deepened tl^ 
South Pass from a depth of 8 ft. to 30 ft. by his plan of 
making the river scour its own channel. 

His great project of the Tehuantepec ship railroad is 
still in embryo. Success marked his work always. He 
has left this enterprise in such an advanced phase 
that its consummation need only be a question of 
time. 

He was the recipient in June, 1881, of the Albert 
medal of the British Society of Arts, he being the first 
American upon whom it was conferred. From the 
Missouri State University he obtained the degree oT 
LL.D. In ^he same year he was received by the 
British Association at their York meeting, and made an 
address upon the improvements of the Mississippi chan- 
nel, and upon the Tehuantepec ship railroad, which 
the society voted to print among its archives. A full 
account of his achievements would fill many pages. 
The above is a mere note of the more remarkable ones. 
In past numbers of the Scientific American and 
Supplement, various accounts of his life and labors 
will be found.* 

^ < » > ^ 

THE STATE TAX ON COHUESCIAL TSAVELEBS 
UNCONSTITUTIONAL. 

On March 7 an opinion was rendered by the Supreme 
Court of the United States in a case involving this tax. 
In Shelby County, Tenn., a special tax has been levied 
upon traveling salesmen engaged in soliciting orders. 
In amount it was quite onerous, being ten dollars per 
week or twenty-five dollars per month. It was collected 
not only from salesmen from other States, but also 
from those coming from other parts of Tennessee. This 
district includes the city of Memphis. The case is num- 
bered 816, It is of special importance, because in the 
opinion of the court the doctrine of the regulation of 
inter-state commerce is considered at some length. 

An unlicensed salesman had been arrested in Mem- 
phis, and had been convicted and fined, and on appeal 
to the highest State Court the conviction had been af- 
firmed. The case was then carried up to the SntirfeiEfS 
Court of the United States. They have now reversed 
the decision of the Tennessee Supreme Court, and 
ordered the plaintiff in error to be discharged. The 
opinion was delivered by Chief Justice Bradley. Start- 
ing with the point that the power to regulate inter- 
state commerce is vested in Congress, the court holds 
that this power is exclusive whenever the subjects of it 
are national in character, and only admit of one uni- 
form system or plan of regulation. The part of the 
Constitution on which this rests is the well known third 
clause of Section VII., the one under which protec- 
tion is extended by the United States courts to trade 
marks. 

From this premise it is held that a failure on the 
part of Congress to act in such cases indicates its' 
will that the subject shall be left free from any re- 
strictions or regulations imposed by the States, ex- 
cept as regards matters of local concern. Thus, by 
virtue of its police power and jurisdiction over persofi^' 
and property within its boundaries, certain restric- 
tions' might incidentally be placed upon business 
transactions, but this would not justify any direct itf- 
terference with inter-state commerce, nor the direct 
imposition of taxes upon temporary sojourners within 
the State, nor upon property not yet become part of 
the common mass, so as to discriminate against the 
citizens of other States. In the matter of inter-state 
commerce, the United States are, in the opinion of the 
court, but one country, and are, and must be, subject 
to one system of regulations, and not to a multitude 
of systems. 

This is a brief abstract of the principles on which the 
decision was founded. The question of its expediency 
as affecting the resources of the State is considered 
at considerable length. Jongress is pointed out as the 
proper power to pass laws to undo any injury which 
freedom of trade may do to the individual State. Based 
on the peculiar fact that Shelby County taxes com- 
mercial travelers from other parts of Tennessee as 
w«ll as the outside class, a dissenting opinion was ren- 
dered by Justices Field and Gray, they holding that 
to relieve such travelers from other States from taxa- 
tion would operate as a discrimination against those 
from other parts of Tennessee. Two wrongs do not 
make a right, however, and the State of Tennessee 
can easily, by proper legislation, remove this burden, 
if it is such, from residents outside of Shelby County. 
A further interest attaches to the decision, as it indi- 
cates a reaffirmation of the limits of State rights. 



* See SoiENTiPio American, December 87, 1884, and SoiBNimc 
AjfBBicAN SrPFuiintNT, Nob. 44 and 479. 
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HENBY WABD BEECHEB. 

This great man — the most commanding genius of the 
present age — passed from the scene of human activities 
at Brooklyn, N. Y., on the 8th of March, 1887, in the 
74th year of his life. He was born at Litchfield, Conn., 
in 1813. His talents were most versatile and extra- 
ordinary. What he was as a man, how his abilities 
were employed, and what he accomplished, is well con- 
densed in the following resolutions of the Union 
League Club of New York : 

"Inasmuch as it has pleased Almighty God to re- 
njeve from the scenes of earth the Rev. Henry Ward 
Beecher, whose long, eventful, and distinguished life 
is known and recognized throughout the civilized 
world ; be it, therefore, 

"'Resolved, That the Union League Club feels moved 
by the common sentiments of mourning which the occa- 
sion has universally calledforth, and desires to add to 
the expression of other bodies its sense of appreciation ! 
of the great man who is now gone from us forever. 

"Besolved, That in the person of Henry Ward 
Beecher we recognize, first of all, a great moral teach- 
er, whose inspiration arose from an undying love of ' 
humanity and a belief in its worth and upward ten- 
dencies, i 

^^ Resolved, That his example as a liberal teacher, not | 
only in secular and political affairs, but in religion also, 
has produced a marked effect upon the age, and has 
tended in the direction of leading men to a higher and- 
better appreciation, not only of their earthly responsi- 
WlitjeB and iduties toward each other, hut to a truer, 
stase and knowledge of their relations to their Crea- 
tor. 

" Resolved, That the State and nation have, in the 
death of Mr. Beecher, lost a patriot whose love of 
country was always uppermost, and whose services in 
its behalf at a time and place of the most trying nature 
were equal to the great necessities at hand, and whose 
la.bors at that critical juncture were so peculiar, deli- 
cate, and effective that their value can never be over- 
stated, as remembrance of them can never perish from 
the hearts of his grateful countrymen. 

"Resolved, That we also recognize in Mr. Beecher a 
man of mighty intellect, lofty genius, marvelous fer- 
tility of thought, and unsurpassed in its expression, 
aod that his contributions to the literature of the 
country will always retain the conspicuous place which 
his writings now occupy." 



ASTBONOHICAL NOTES. 

A Trio of Evening Stars. — The three planets Jupi- 
terirVWas, and Saturn will be superb objects during 
the evenings of the latter part of March and the whole 
of April. We give Jupiter the first place, as his oppo- 
sition with the sun occurs on April 21, this being his 
culminating point as seen from the earth. He then 
looms up in the east at sunset, looks down from the 
meridian at midnight, and sets at sunrise. 

European astronomers havealready seen this princely 
planet in full daylight with the naked eye. An ob" 
server at Argentan, France, followed the course of the 
];danet from 7 o'clock till 10 o'clock on- the morning of 
December 20, 1886, and on several succeeding mornings, 
and again on January 15 and 16, selecting the time 
when Jupiter was in or near conjunction with the 
moon, in order to know his exact position in the sky. 
The giant of the system in the full sunlight looked like 
a tiny shining point. 

Observeis with unusual visual power may now se^ 
the largest of the satellites with the unaided eye, and 
the whole four are visible in a marine glass. 

-Venus, in the western sky, worthily rivals her brother 
planet in the eastern sky. No planetary aspect is more 
charming^ than the one presented when the two most 
beautiful planets revealed to human view are found, 
the one rising with stately step in the east, while the 
other descends, serenely radiant, in the west. Venus is 
seen on the glowing twilight sky for more than two 
hours after sunset, and Jupiter, after opposition, will 
be her bright companion till she is lost to view, and 
then he reigns supreme among the starry throng till 
the morning dawns. 

Saturn is the third member of the trio, but his bright- 
ness is on the wane, and before April closes he disap- 
pears from view before midnight. On April 1 he is on 
the meridian, about half-past 6 o'clock in the evening. 
He is still an interesting object as he descends in the 
■>yept and approaches Venus, the two planets being near 
together on the evening of May 30. Saturn may be 
easily traced by his companions, Castor and Pollux 
oothe north and Procyon on the south. 

The Asteroids.— T'his unique planetary family is re- 
ceiving constant accessions to its ranks. It now num- 
bers 265 members. The latest comer was gathered in 
ojt February 35, by the indefatigable Palisa, and is of 
the twelfth magnitude. The later asteroids are not 
considered as very distinguished arrivals in the family. 
The older ones are more noteworthy in every respect. 
Thsy are larger, they have the longest and the shortest 
periods, and their orbits are the most inclined or the 
most eccentric. One of them, Vesta, is now visible to 
the n.aked eye as a star of the sixth magnitude, about 
10 (legrees north of Jupiter. Those that are found 



now are of the twelfth and thirteenth magnitude. As 
telescopic power increases, an indefinite number of small 
asteroids may be discovered, but none of them will 
probably reach the tenth magnitude. The zone in 
which the asteroids travel is about as wide as three 
times the earth's distance from the sun. It is danger- 
ously near to Jupiter, and absolutely encroaches upon 
the domain of Mars. It is said that .3Sthra, when in 
perihelion, gets inside of Mars in aphelion by as much 
as five million miles, though at so different a level in 
space that there is no close approach. The asteroids 
are troblesome members of the sun's family. They are 
hard to find, hard to keep when discovered. It is hard 
to trace their orbits and fix their places, and hardegtof 
all to calculate their perturbations under the influence 
of Jupiter's mighty mass. 

The Comets of 1887. — The present year rejoices in 
the discovery of four comets during the passage of the 
first two months. . 

Comet a was discovered on January 18, by Dr. 
Thorne, of the Cordoba Observatory. It promised to 
be a comet of renown, and closely resembled the great 
comet of 1880. Its tail was seen at Melbourne on 
January 31. As it passed perihelion on January 11, 
and its light is growing fainter, it will hardly merit a 
place among distinguished visitors. 

Comet 6 was discovered on January 33, by Pj-ofessor 
Brooks, of Phelps, N. Y. It was faint, moving slowly 
in a northwest direction, and was visible in a small 
telescope just below the North Star. Its ephemeris has 
been computed, and its elements show a singular re- 
semblance to the comet of 1491, observed in China. 

Comet d was discovered on January 33, by Prof. Bar- 
nard, of Nashville. It was faint, circular, with a nebu- 
losity 1' in diameter, had some central condensation, 
and was of the tenth magnitude. 

Comet d was discovered by Prof. Barnard, on Feb- 
ruary 16. It was very faint, and moving rapidly in a 
northwesterly direction. 

Eight comets passed perihelion during the year 1886. 
Prof. Brooks discovered three of them and Prof. Bar- 
nard two. Comets Fabry and Barnard were visible to 
the naked'eye. One was Winnecke's comet on its peri- 
odic return, and two of the new ones, those of Finlay 
and the third one found by Brooks, were probably 
periodical. 

Great numbers of telescopic comets, without doubt, 
are constantly fiitting in our neighborhood, but they 
come and go without being perceived. Even- those 
that are picked up by; keen observers are, most of 
them, of little value, except as celestial curiosities, 
helping to swell the cometary records. 



air, therefore, at the above temperatures and pres- 
sures is 100 : 99-37. • 

Of course, even theoretically the above is not per- 
fectly accurate, for Mariotte's and Boyle'-s law is 
only approximately true at ordinary temperatures. 
But if it is understood that moistening air merely 
means displacing a certain quantity of air and sub- 
stituting therefor water vapor, and that such vapor 
is about % as heavy as a similar volume of air, there - 
will be no dilBculty in realizing that wet air is lighter 
than dry air. 



IVelght of Dry and ITIolst Air. 

N. S. C. writes : " In Cooley's New Natural Philoso- 
phy, page 54, I read : ' The atmospheric pressure will 
be greatest when there is the greatest amount of 
water vapor in the air ; the barometer column will 
then rise.' 

" In Kiddle's Physics, page 71, I am informed that : 
'"Watery vapor being lighter than air, the presence 
of large quantities of it reduces the pressure of the 
atmosphere.' 

"When doctors disagree, who shall decide? Will 
the Scientific American please do it ?"' 

A. Wet air is lighter than dry air. The general 
principles Of the subject are enunciated in Dalton's 
laws, which may be thus expressed: 1. The tension 
(or pressuTe), and consequently the quantity of vapor 
(as of water vapor) that saturates a given space, is the 
same, whether that space was originally a vacuum or 
was filled with air'or any other gas. 2. The tension 
(or pressure) of the mixture of a vapor and a gas is 
equal to the sum of the tensions (or pressures) which 
each would exert if filling that space alone. In study- 
ing these laws, it should be remembered that tension 
and pressure are synonymous for them, and that by 
Mariotte's and Boyle's law the volume of gases is in- 
versely p»oportional to their tensions or pressures. 
Let us suppose now that we have two vessels filled, 
one with dry air and the other with air saturated with 
moisture. Assume the pressure or tension in each ves- 
sel to be 30 inches of mercury, and the temperature 60° 
Fall., and assume the volume of each vessel to be 
600 cubic inches. The dry air will weigh 600x030935 
=185"61 grains. The tension of water vapor at the 
above temperature is about 05 inch. Therefore, by 
Dalton's second law, the 30 inches of tension or pres- 
sure in the vessel fille(d with wet air will be madS up 
of that due to the water vapor, or 0*5 inch, and of 
that due to the air, or 30 — 0'5=:39'5 inches. Then by 
Mariotte's law the quantity of water vapor present in 
600x0-5 

the vessel will be or 10 cubic inches, weighing 

80 
about % as much as the same volume of air, or 1 -93 
grains. By Mariotte's law again, the volume of air 

600x29-5 

alone present in the vessel will be ■. =590 cubic 

30 

inches, weighing 182-53. The contents of the second ves- 
sel, wet air, or air and water vapor, will weigh 1-93+ 
183-52=184-45. The ratio of ^ the weights of dry to wet 



Improved Guiipoirder. 

The charcoals hitherto used in the manufacture of 
gunpowder have been of comparatively low densities 
and infiammable natures, as well as highly hygroscopic. 
Mr. A. H. Durnford, of the Dartford Conservative 
Club, has, therefore, patented an invjentipn, the object 
of which is to prepare a soft charcoal, which shall have 
an extremely light density, ignite at a low temperature, 
and exhibit very slight hygroscopic properties, and by 
its use in the manufacture of gunpowder to produce a 
gunpowder possessing the qualities of great energy and 
propelling power, combined with moderate pressures 
when fired in a gun. The invention consists chiefly in 
the production and use in gunpowder of a charcoal 
prepared from cork. The cork is put into cylinders 
and subjected to a destructive distillation by heating 
the cylinders to such temperatures as will produce the 
charcoal required. The improved gunpowder is made 
from mixtures consisting of, first, saltpeter and cork 
charcoal, in the proportions of about 80 and 30, per cent 
respectively ; second, saltpeter, cork chajooal, and 
sulphur, the latter ingredient being in a proportion 
varying from about 1 to 10 per cent. It is claimed that 
the gunpowder produced by Mr. Durnford's process is 
comparatively smokeless and non-hygroscopic. 

♦< > >» 

A Bomb Test. 

A Washington dispatch says : " The inventor of a 
new kind of bomb, for which a patent is pending, 
came to see the Commissioner, who happened to be out. 
He brought with him a specimen bomb, which was 
inclosed in a pasteboard case, and he showed it to 
the Commissioner's private secretary, Mr. Will Mont- 
gomery. The inventor said that it would go off as soon 
as it touched water, and this specimen would make a 
noise when exploded like a fire cracker. The private 
secretary had some curiosity to see the bomb tested, 
and sent out and procured a pail of water. When the 
bomb was thrown into the water, the effect was start- 
ling. The water was forced up with violence to the ceil- 
ing, and fell in a shower pretty well all over the room, 
while the noise of the explosion was like the report of a 
cannon. As soon as the few spectators could wipe the 
water out of their eyes, they pronounced the test a 
great success." 

» 4 » > » — — • ■ ■ 

A Great Balloon. 

The captive balloon proposed by M. G. Yon for the 
French exhibition in 1889 will have the enormous vol- 
ume of 60,000 cubic meters. The maximum altitude 
for the ascensions will be 1,000 meters, and it will be 
possible to take 100 passengers, a winding engine of 600 
horse power being employed. In the construction of 
this balloon, the following point is of some interest : 
The surface of the balloon must always be tight, in 
order to prevent the damage which otherwise a strong 
wind might cause. To preserve tightness, notwith- 
standing variations in temperature, another small bal- 
loon is placed inside the large one, and ihe volume of 
this small balloon, which is filled with atmospheric air, 
can be increased or diminished by.pumping in or ex- 
hausting air by means of an air pump, worked by an 
electric motor on the car, the current being supplied by 
a twin cable from a dynamo on the ground. 



Death of A. J. Cainble. 

Many readers of the Scientific American who have 
had business relations with the Canadian Patent 
Office will regret to hear of the death of its able chief 
clerk, Mr. A. J. Cambie, at Ottawa, on the 19th of 
February. 

Mr. Cambie has acted as Deputy Commissioner of 
Patents for a number of years, and our extensive inter- 
course with the bureau over which he presided enables 
us to say that he was a most efficient and obliging oifi- 
cer. He proved himself to be a gentleman in all his 
dealings with those who had business to transact at the 
Patent Offioe. 



Gas Power. — The Gasmotoren Fabrik at Deutz 
have recently made a very successful trial of a double 
cylinder Otto engine, which gave a brake power of 
about 60 horse power when driven with Dowson's fuel 
gas. They are now making a four cylinder Otto en- 
gine which will not only develop over 100 horse power 
effective, but will have an impulse at every stroke. 
It will thus be seen that a considerable advance is 
being made in the sizes of gas engines now that Dow- 
son's gas has been proved suitable for them, with a 
lower fuel consumption per horse power than is pos- 
sible with steam engines of equal power. 
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THE HOBGUE AT FABIS. 
The morgue has been much written about from an 
administrative and medical standpoint, but the im- 
provements that have been made in its internal organ- 
ization, and more especially in the mode of preserving 
the bodies, are but little known to the public. It is 
merely known that, by means of cold, it is possible to 
preserve therein, as long as desirable, the corpses that 
are exhibited for identification ; but, as a general 
thing, it is not known how the cold is applied, and by 
what apparatus it is produced.^ This is what we are 
now going to explain, without entering into those 
details which, in a subject of this kind, might seem too 
repulsive to our readers. We shall merely mention, 
then, the Hall of Autopsy, 
with its table after the pat- 
tern of those used in the 
amphitheaters of hospitals. 
It is here that the eminent 
Dr. Brouardel delivers his 
lectures on medical jurispru- 
dence. 

All that we shall say of the 
Court of Justice is, that those 
who love these kinds of sensa- 
tions can here read under the 
seats the names of the cele- 
brated criminals who have sat 
in them, along with the dates 
at which they were arraigned. 
Among other names that we 
readhere are those of Prevost, 
Moyaux, 'and Troppmann. 
We shall likewise pass over 
the registry and its depend- 
encies, which, in the morgue, 
constitute a sort of mayoralty 
for arriving at the most im- 
portant service — the identi- 
fication of corpses through 
public exposure. The im- 
provements introduced into 
this service were so much the more necessary in that 
the number of bodies annually exposed follows a pro- 
gressively ascending scale. In the interesting statistics 
compiled by Dr. Devergie for the years 1836 to 1846, 
and since continued, we find these figures : 

From 1836 to 1846 8,483 bodies or parts thereof. 

" 1846tol856 4,236 

" 1856 to 1866 5,367 " 

" 1866tol876 7,091 

Then come, for the six years following : 

1876 614 bodies. 

1877 629 " 

1878 718 

1879 710 

1880 807 

1881 980 " 

Finally, the morgue is on the point of annually re- 
ceiving 1,000 corpses whose 
identity needs to be estab- 
lished. Before making known 
the means employed for facili- 
tating the recognition of these 
by the public, let us cast a 
rapid glance backward, and 
one which will allow us to ap- 
preciate the progress that has 
been made. The following is 
the description that is given 
us of the primitive morgue 
organized in 1604 in the jail of 
the Ohatelet : 

" It was a damp and dark 
place, an infectioiis room 
whence constantly escaped 
the most fetid emanations. 
The corpses, thrown one upon 
another, awaited the coming 
of relatives, lantern in hand, 
to identify them." 

The morgue of the Grand 
Chatelet having been closed 
by a police ordinance of the 
9th Thermidor, year XII., 
there was built upon the 
quay of Marche-Neuf, at the 
angle of St. Michel bridge, a 
structure having the form of 
a Greek tomb, which all 
Parisians will recall. This 
was the little morgue, into which great improvements 
were introduced. In 1864, this building was replaced 
by the present morgue, erected at the point of Notre 
Dame. This establishment is a unique one, and has 
no equivalent in any other country, the morgues of 
other states being located either on boats or in hos- 
pitals, and being but little frequented by the puWic. 

The Paris morgue receives not only the corpses of 
the capital, but also those from Sevres, St. Cloud, and 
Meudon^oeallties dependent upon the prefecture of 
poliee. Upon their arrival, a detailed description of 
the bodies is entered in a register. Then an effort is 
made to ascertain whether this description does not 
agree with that of some one who has disappeared. 



After this an effort is made find out the cause of death. 
The traces of blows or violence are carefully noted. 
The marks on the linen, rags, clothing, the collar of a 
coat, the number of a watch, may, in the absence of 
other things fixing the identity, give valuable informa- 
tion. In case, as often happens, a suicide has desired 
to destroy every sign that might lead to his identity 
after death, his case is put into the hands of a special 
agent, who follows up the slightest clews, and makes 
in the case of the dead the same researches as, the 
police would do to find a living man. Although the 
corpse's identity may be undiscovered, it is easy to 
know in most cases what its calling was. Trades are 
recognized by the callosity of the hands. The ridge 




Fig. l.-COLD AIR MACHINE OF THE PARIS MORGUE. 



on the index finger reveals the hair cutter, thd tailor is 
known by his knees, the seamstress by her needle- 
pricked fingers, etc. 

Before being placed on exhibition, the bodies are 
photographed. The photographs, which are placed 
before the eyes of the public upon the partition that 
hides the bodies from the gaze of passers-by on the 
street, are preserved for several years, and are capable 
of aiding in identification after burial. 

Twelve black marble slabs are placed in the Exhibi- 
tion Hall (Fig. 8). This latter is separated from the 
public by a glazed partition. The bodies are laid 
out upon these slabs, which slope toward the obser- 
ver, and the head is raised by a support of special 
form so as to bring the face well into view. Until 
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PARIS MORGUE. 



recent years, the bodies were shown in a nude state, 
and were partially covered by a metallic device, but at 
present they are exhibited with clothes on, thus ren- 
dering recognition easier. Moreover, the rules of 
decency being respected, access to the hall may t>e ac- 
corded to children, who have often been able to render 
great service in case of difficult recognitions. The 
clothes, which were formerly suspended from rods, 
and, after burial, kept before the eyes of the public, 
are now placed upon osier manikins which render the 
examination of them easier. As for the length of 
time that the cadavers were exposed, that was but a 
few days. It was fpossible to lengthen the time by 
but a few hours at the mostj by sprinkling the bodies 



with cold water, or water and carbolic acid. No dis- 
infectant had been found capable of successfully con- 
quering the cadaveric smell, and the presence of ven- 
omous flies constituted a perpetual danger. 

It is here that we see appear the study of a radical 
transformation commanded by hygiene and salubrity 
— the preservation of the corpses by cold. In 1880, on 
a vote of the Council General of the Seine, the Council 
ofjPublic Hygiene and Salubrity named a committee 
which it charged with the dutj' of examining the 
various frigorific apparatus and the projects of setting 
them up proposed by various constructors. According 
to Dr. Brouardel, the following were the conditions 
under which, the frigoric service was to be introduced 
into, the morgue : (1) The 
bodies to be preserved were, 
at the moment of their ar- 
rival, to be submitted to a 
temperature of from — 15° to 
— 20°, and (2) then be carried 
into a hall whose temperature 
should oscillate between ^4° 
and —1°. 

The first condition is im- 
posed by the slowness with 
which the human body cools, 
on account of its bad con- 
ductivity. Moreover, it re- 
sults from Dr. Brouardel's 
researches that when the ajr 
is rapidly renewed* around a 
frozen corpse, the skin be- 
comes brown and parchment- 
like, thus rendering the iden- 
tification of the individual 
more difficult. It therefore 
became necessary that, the 
air surrounding the body 
should be quiet. Finally, the 
unstable subsoil of the 
morgue excluded every. pro- 
cess "that necessitated a steam 
engine of some size, and this singularly complicated 
the problem. 

The committee immediately went to work and ex- 
amined the shops and works in which were being con- 
structed and operated the cold air apparatus that 
had been submitted to it, and which were capable of 
being grouped in three classes, viz. : The Giffard and 
Berger, the Tellier and the Pictet, and the Carre 
apparatus. The latter were adjudged to best meet the 
requirements of the ease, and so to their constructors, 
Messrs. Mignon and Rouart, of Paris, was given the 
order for the entire machinery, which has been operat- 
ing regularly for five years, and concerning which we 
shall give a few details. 
The problem to be solved was that of keeping the 
Exhibition Hall beneath, but 
near, 0°, of cooling four bodies 
to a temperature of — 15°, 
and of keeping ten bodies at 
a temperature of — 2°. The 
first question to know was 
what should be , the power of 
the icold air machine to be 
used. The constructors 
found, that it would have to 
prodhce from ten to twelve 
thousand heat units per hour, 
and so adopted the mac))ine 
known to the trade as the 220 
pound one. This machine 
(shown in Fig. l^s used for 
cooling the upper stcatum of 
air in the Exhibitio^Hall. 
The colder air descends; while 
the warmer rises, and there is 
thus obtained auniform tem- 
perature. This cooling of the 
air is effected by means of a 
cold solution of chloride of 
calcium falling in a shower 
upon a sort of roof (Fig. 2), 
and from thence flowing into 
a gutter that leads it to the 
refrigerator. Before reaching 
the upper part of the hall, 
the cold liquid has circulated 
through worms arranged at 
the sides of the compartments designed for cooling the 
four cadavers to —15°. Finally, before returning to 
the congealer to be cooled anew, the liquidcirculates, 
through its own weight, in vertical worms that form 
partitions, and divide the chamber designed to cool 
ten cadavers to — 2° into five compartments. 

The circulation of the liquid is effected through a 
small centrifugal pump, run by a one horse power 
engine. The cost of putting in the apparatus was 
$8,800— a remarkably low figure. 

Upon the whole, the advantages of the Carre ap- 
paratus are the following : It requires a very low 
motive power ; it takes up but little room; it operates 
in silence, and gives a lower temperature than other 
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machines do, and its performance is higher. Finally, 
its presence has not materially modified the interior 
arrangement of the morgue. 

The question now remains to be answered. How 
long is it possible with this process to preserve bodies 
that have not been identified, or that are designed for 
an autopsy ? 

The length of time, as shown by the following 
figures, is, so to speak. Indefinite. It has been found 
possible to preserve bodies that had been first con- 
gealed to —15° for six weeks in the Exhibition Hall, 
and that, too, without the necessity of putting them 
into the cases again. Just at present there may be 




KIFEHECEEB'S ATTACHMENT 70S COOKING STOVES. 

seen lying upon one of the slabs the body of a man 
who was hanged on the 2d of November last, and 
whose features have as yet undergone no alteration. 
In the Pel affair, some bodies treated in this way re- 
mained eight months at the disposal of the law. 
Finally, in a visit made by us to the morgue, we were 
enabled, thanks to the kindness of the register, Mr. 
Pierre, to examine the remains of a woman hacked to 
pieces and a victim of the Montrouge horror, whose au- 
thor remains unknown. These remains, which were 
submitted to a temperature of — 15° on their arrival 
(August 4, 1886), have undergone no alteration. They 
have the aspect of marble or wax, and the skin has be- 
come just the least bit brownish. ' 

Owing to the important Improvements that we have 
just described, the number of recognitions has per- 
ceptibly increased. Before the apparatus was put in, 
the average was 666 per cent, while now it is 90 and 
even 92 per cent. We have therefore reached the re- 
markable result of obtaining an identification of more 
than nine-tenths of the bodies exhibited. — La Nature. 



ELECTBICAL GAS ALABM. 
The object of the invention which we herewith illus- 
trate is to provide a simple and efficient device for es- 
tablishing an electric circuit when the gas flame is ex- 
tinguished, and for breaking the circuit and holding it 
open while the gas is burning. To the burner, near the 
tip, is fitted a collar, provided with an arm carrying a 




each other and bent down upon L-shaped pieces of 
platinum or copper, with, ah intervening insulation. 
These pieces project into the path of the plate, so that 
when the gas is turned on, the ends of the plate will 
touch the Insulated pieces and establish an electrical 
connection between them through the plate. The elec- 
trical circuit is from the battery, through a wire to one 
of the angle pieces, the other angle piece being con- 
nected by a wire with the brass tube, and the platinum 
wire being connected by a wire with the bell and bat- 
tery. When the gas is turned on, the electrical connec- 
tion from the battery, through the bell, is established 
through the angle plates and platinum wire ; but as 
soon as the gas is lighted and the brass tube heated, its 
rate of expansion being greater than that of the glass 
tube, it carries the aluminium lining away from the 
platinum wire and breaks the electrical connection. 
Should the gas be extinguished without turning the 
cook so as to break the circuit between the angle 
plates, the cooling down of the brass tube would bring 
the aluminium lining into contact with the platinum 
wire, and thus establish the electric circuit, which 
would cause the ringing of the alarm bell and attract 
attention to the burner. 

This invention, which has been patented by Mr. 
WiUiam McVay, of 184 South 4th Street, Quinoy, 111., 
is especially adapted for use in hotels and boarding 
houses, where people unused .to gas are liable to blow 
out the flame, leaving the gas turned on. 



UcVAY'S ELECTBICAL GAS ALABM. 

split sleeve. To the sleeve, which Is shown in section 
in Fig; 3, Is fitted a brass tube having its closed end 
provided with a lining of aluminium or other unoxid- 
able metal. To this tube is fitted a glass tube in which 
is sealed a platinum wire, which projects beyond the 
end of the glass and contacts with the lining when the 
brass tube is cold. Wires are connected with the pla- 
tinum and the brass tube. To the smaller end of the 
gas cock is fitted a plate, projecting equally in opposite 
directions and arranged parallel with the thumb piece. 
To the bracket in which the cock is fitted is secured a 
plate, Fig.' 1, the ends of which are turned over toward 



ATTACHMENT FOB COOKING STOVES. 

This attachment is des^ned for the purpose of 
carrying off all vapors, odors, and smoke arising in 
boiling, broiling, and frying. The attachment con- 
sists of a hood closed at one end and provided at 
the other with a door, and of a bottom or grate se- 
cured to the hood. A flue is forined on the inside of 
the hood by a partition extending from end to end on 
one side of the hood. The grate is provided with two 
apertures, in which fit lugs attached to the bottom of 
the frying pan, the handle of which passes through a 
suitable opening in the door, when the latter is closed. 
In using the attachment, one or more of the covers 
are removed from the stove when the attachment is 
placed on the latter, so as to cover the holes. The fry- 
ing pan containing the articles to be cooked is then 
placed on the grate, its lugs fitting in the apertures 
in the grate and holding it in position. The door is 
then swung downward and the hood closed. It will 
be seen that all the vapors arising from the cooking 
will flow into the flue in the cover, through the stove 
holes and thence to the chimney, so that no smell or 
smoke will be perceived in the apartment. The pro- 
gress of the cooking can any time be observed by 
opening the door. The grate may be made without 
the apertures, and a frying pan of the usual form 
can be used, if desired. 

This invention has been patented by Mr. Eugene 
Nifenecker. Particulars can be obtained from Mr. 
Henry A. Love, of West New Brighton, Staten Is- 
land, N. Y. 

T-r^ <»<»»» 

Impure Ice. 

That ice does not purify impure water is a well known 
fact. In a report made by the State Board of Health 
of New York, on the purity of ice from Onondaga 
Lake, this is again conclusively proved. Into this lake 
is discharged the sewage of the city of Syracuse,- 
amounting to 5,000,000 of gallon* a day. At the time 
the inspection of this lake was made, there was a mar- 
gin of from 1 to 4 ft. wide of black, putrefying organic 
matter along the shores. The analyses of the ice from 
this lake showed that it contained probably from 10 to 
12 per cent. of the sewage impurities dissolved in the 
same quantity of unfrozen water of the lake. This ice 
also showed the presence of bacteria in great abun- 
dance, retarded somewhat in their growth by the ice, 
but not destroyed by it. It is, perhaps, needless to 
say that this ice was pronounced totally unfit for any 
purposes where it is liable to come in contact with 
food or drink. 

The report, valuable for what has already been men- 
tioned, is still more so by reason of the numerous refer- 
ences to instances in which impure ice has been the 
cause of dysentery and other diseases. The earliest of 
these was that at Rye Beach, N. H., reported by Dr. 
A. H. Nichols, of Boston, in 1875, in which there broke 
out among the guests of a large hotel at that place an 
epidemic of gastro-enteritis, caused by impure ice from 
a filthy pond. Another instance of sickness caused by 
impure ice, referred to in the report, is that of a.n epi- 
demic of dysentery which occurred in 1879 at Wash- 
ington, Conn., investigated by Dr. Brown, of that 
place, and by Dr. Raymond, of Brooklyn. The ice 
had been gathered from a pond which had been used 
as a wallowing ground by the pigs. Other instances 
are quoted of the injurious effects of impure ice upon 
the public health, and sufficient evidence given to 
show that, in the process of freezing, water does not 
purify itself. The report, taken as a whole, is a very 
valuable contribution to this subject, and a complete 
refutationof the old idea that all ice must of necessity 
be puriB. 



FEES WATEB HEATEB. 

A pipe leads from the steam dome of a boiler of the 
usual construction into a tank supported above the 
water level ofT,he boiler. It is formed into a coil in the 
tank, and its end opens into the latter at the rear near 
the top. A pipe, opening into the tank a few inches 
above its bottom, is connected with the water space of 
the .boiler. A water supply pipe connects with the 
tank, which is provided with a blow-out valve secured 
to the bottom. Each of the pipes is furnished with a 
valve, as shown in the engraving. Arranged longi- 
tudinally in the tank is a series of tubes, connected at 
one end with the exhaust pipe of the engine. 

When the tank has been filled, or nearly filled, with 
water the supply pipe is closed and the steam admitted 
from the dome. The passage of the steam through the 
coiled pipe thoroughly heats the water. When it is 




WHITNEY'S FEED WATER HEATER. 

desired to charge the boiler, the lower valve is opened 
to permit the water to fiow into the boiler. This 
empties the tank, when the valve' in the pipes leading 
to the boiler are closed and the tank refilled with fresh 
water. The water in the tank is also heated by the ex- 
haust steam passing through the longitudinal pipes. 
As the water in the tank is thus heated to nearly the 
same temperature as that in the boiler, all impurities 
will be deposited in the bottom of the tank, from which 
they can be removed by steam through the blow-off 
valve. When applied to locomotives, the tank is 
curved to rest on top of the boiler, and the water is 
discharged from both sides of the tank by two pipes. 

This invention has been patented by Mr. Alexander 
E. J. Whitney, whose address is box 406, Leadville, 
Colorado. 



DEVICE FOB PLACING FUSIBLE PLUGS IN BOILEBS. 

The object of this invention is to avoid the necessity 
of entering the fire box or the boiler for the purpose of 
inserting fusible metal plugs in the crown plate. 
Within the crown plate is formed a threaded aperture, 
in which fits a centrally apertured brass plug made 
integral with an upwardly extending tube, as shown 
in the sectional view. Fig. 3. In order to provide for 
the free circulation of the water about the top of the 
plug, the tube at its lower part is formed with side 
arms, between which are ports. The upper end of the 
tube is just below an opening ip the upper portion of 




GHUBE'S DEVICE FOR PLACING FUSIBLE PLUGS IN 
BOILERS. 

the shell of the boiler, which is normally closed by a 
plug. This plug is removed when it is desired to in- 
sert a fusible plug, which is dropped through the tube 
Into the aperture in the brass plug, after which it may 
be readily driven to place by means of a ramming rod 
inserted within the tube, as will be readily understood. 
The tube can be easily kept cleared of scale by passing 
a rod through it to the head of the fusible plug. 

This invention has been patented by Mr. John A. 
Grube, of Beaver Creek, 111., who will furnish any 
further information. 
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Tbe Cblcago manual Training Scbool. 

The Manual Training School is not conducted on a 
free principle. A tuition fee is charged for each 
student. With the exception of twefity pupils ad- 
mitted this year, the fee is paid individually. These 
twenty were received upon recommendation of persons 
competent to judge of the merits of the boys, and their 
tuition is paid by members of the Commercial Club. 
Three years' study is necessary to complete the course. 
Of the seventy-two who entered the first junior class, 
twenty-seven remained to graduate. Ninety-eight 
entered the junior class last September. Four of 
this number have since dropped- out. The boys who 
enter are from the ages of 14 to 15. None under 14 is 
admitted. No candidates are accepted who cannot 
pass a satisfactory examination in reading, writing, 
spelling, geography, English composition, and arith- 
metic. A boy must have, too, a certificate of good 
moral character from some responsible person. The 
penalty of any impropriety in conduct is dismissal. 
Latin, French, descriptive geometry, and higher 
algebra are taught. The first manual work a boy 
does when he begins the course is in the wood room. 
There he learns various branches of the carpenter's 
trade, joinery, wood turning, and pattern making. 
He learns not only the use of tools, but their proper 
care. Each boy furnislies his own kit and has his own 
tool drawer. Extra tools are supplied if needed, but 
the student is made responsible for them. Recently 
the boys were at work on picture frames, tabl es, ham- 
mer handles and the wood parts of other tools. In the 
second year the pupil is put in the foundry and black- 
smith shop. No better hammers and screw drivers can 
be found in Chicago than are made by the lads. The 
most expert workman can turn out no smoother pieces 
of casting than some they show. In the senior year 
the students get into the machine shop. By that time 
they are able to make and put together a steam engine. 
Three were constructed in the school last year, and 
three will be made this. 

The work of making an engine begins in the draw- 
ing room. Every stroke of the pencil is made by 
actual measurement, even to the drawing of a bolt 
head. The scholars draw the plans for the patterns, 
and then make the patterns. In the machine shop 
the busts of Stephenson, the engineer, and James 
Watt, begrimed with the soot of labor, look down 
upon the busy -workers. The, boys will sooii try their 
skill in constructing an ornamental iron, gate for the 
Michigan Avenue entrance of the building, for which 
drawings are now being made in. the school. 

Th^ wood room contains thirty-nine cabinet makers' 
benches, twenty-fout speed lathes, a circula,r saw, 
scroll saw, a boring machine, planer, grindstone, shoot 
plane, bench lathe, and general tools sufficient for the 
use of ninety-six boys. In the foundry are two fur- 
naces, crucibles, troughs, flasks, trowels, rammers, 
sieves, and other apparatus, so that sixty-six boys can 
work at once. In the forge room they can get smut on 
their faces together, too, at the same time. There are 
twenty-four forges, twenty-three anvils, one emery 
wheel, one shears, three vises, one blower, two exhaust 
fans, tongs, sledges, hammers, fullers, and all the other 
tools required to transform clean skinned youths into 
the sootiest of blacksmiths. 

The machine shop has seven 12 inch, 6 foot bed en- 
gine lathes. There is also an engine lathe with a 16 
inch swing and 8 foot bed. There are two speed lathes, 
a planer with 6 foot bed, shaper, drill, grindstone, 
fifteen benches, fifteen vises, chucks, boring bars, taps, 
dies, chisels, files, and other tools — enough for thirty- 
two amateur machinists. 

A visitor can pass through every room in the build- 
ing and find no idlers. All are absorbed in the work 
they have in hand, and scarcely raise their eyes. " The 
fact that their attention is so riveted on what they are 
doing," said Mr. Belfleld, "shows the cultivation of a 
most important faculty of the mind — the power of con- 
centration. This attention, too, is not enforced, but is 
voluntary and unremitting. The boy who goes 
through a three years' course here not only attains in- 
tellectual development, but he gains comprehension of 
essential branches of knowledge far superior to those 
of the high school pupil. The training school is by no 
means a manufacturing establishment. The product 
of the school is not intended to be perfect pieces of 
machinery and polished furniture, . but polished, per- 
fect boys. It practically demonstrates, also, the dig- 
nity of labor. So thorough is^ the training here, that 
graduates who desire to pursue a higher grade of edu- 
cation are admitted, on recommendation of the direc- 
tor, without examination and free of conditions to 
several of the colleges and universities of mechanics 
and engineering in the United States. 

"Prof. R. H. Thurston of Sibley College, Cornell Uni- 
versity, wrote to me recently that if we could send him 
as good specimens of boy development as we have 
already forwarded, they'd be glad to get them. The 
professor of mechanical engineering at Perdue Uni- 
versity, Lafayette, Ind., also wrote to me about one of 
our graduates who is there : ' If you can send us any more 
boys like this one,' he says, ' we shall be mighty glad to 
get them.' I believe we have struck the key note for 



the practical education of boys in the system of the 
Manual Training School. It embodies at once the 
education of the hand to skill and the brain to direct- 
ive intelligence. There come the boys down to lunch. 
Their dining room is in the basement. They have 
made all the tables themselves." 



EOBTJEITE-A NEW EXPLOSIVE. 
A number of experiments were conducted lately at 
the works of Messrs. Heenan & Froude, Manchester, 
with a new explosive, called " roburite," which is man- 




Fig. 1. 

ufactured in Germany, and is about to be introduced 
into this country for use in blasting operations. The 
composition and process -of manufacture of this explo- 
sive are kept secret, but we understand that it consists 
of two- non-explosive and perfectly harmless substances, 
of such a nature that they may be stored or transported 
without special precautions or restrictions. These two 
substances may be mixed together when required, and, 
in combination, become roburite, a yellowish com- 
pound, which will bear rough handling with safety. 
We understand that an intense heat is necessary to ex- 
plode it. In order to prove this, the explosive was 
placed, in the experiments in question, between two 
plates, which were freely rubbed together and ham- 
mered ; and a small quantity thrown upon a fire was 
merely consumed, without exploding. 

In order to obtain an idea of the explosive effective- 
ness of roburite, eight ounces of the explosive were 
placed on a plate of the very best steel, at the point 
marked A in Fig. 1, which shows the state of the plate 
after the explosion. This plate was 3 ft. square by 3^ 
in. thick, and a bulge of about 1 ft. diam. and 3}4 in- 
deep was caused by the explosion. Twelve ounces of 
the explosive were then placed at A (Fig. 2) on a cast 
iron plate, 6 in. thick, and weighing nearly three tons. 
After the explosion the plate was found to be broken 
transversely, in the manner shown in the engraving. 
Unlike dynamite, roburite is said to be in no way af- 
fected by varying temperatures, and if duly protected 
against damp, it may be kept for years in any climate, 
without its efficiency becoming in any way impaired. 
It is also claimed by the manufacturers that roburite 




has an explosive foriie giteater than dynamite by at 
least 25 per cent. 

In exploding, roburite does not produce noxious 
gases, and, therefore, may be used without intermis- 
sion, while the poisonous 'gases given off by dynamite 
often necessitate the stoppage of work, in some cases for 
a considerable time. This new explosive is applicable 
for use in mines and quarries, and for torpedoes and 
blasting operations generally. — Industries. 

^ < ■ > » ■ 

Connectlcat Lava Beds. 

The repeated earthquake shocks in the Western 
States, considered in connection with the destructively 
severe ones last August and September, make one won- 
der sometimes if Connecticut will always escape with 
as light a shaking up as it received when tliecityof 
Charleston was so nearly destroyed. But if there is 
no present danger from earthquakes and volcanic 
eruptions in Connecticut, the time is not so very dis- 
tant, geologically speaking, when the city of Hartford, 
had it existed, would have been in danger of being 
flooded with lava. It was some time before the Con- 
necticut Valley was peopled with red men, and about 
the time it was settled with red mud; it was when 
those great birds, thirty or forty feet high and weigh- 
ing 800 to 1,000 pounds, were stalking about in the 
mud at Portland, that a great rent was made in the 
crust of the earth up and down the Connecticut Val- 
ley, and the streams of lava poured out. One of these 
fissures made its appearance within a few miles of 
Hartford,' atTalcott Mountain, and the cooled lava 
now forms the solid foundation of that pleasant sum- 
mer resort. Another outpour occurred near Meriden, 
and the cliffs there are what remains of this solidiSed 



ebullition after the glaciers have acted upon it. The 
east and west rocks of New Haven are the outcome of 
this same eruption, and just over the line Mount T.jm 
and Mount Holyoke belong to the 'same family of 
fiery mountains, as also do the Palisades on the Hud- 
son. It would appear that these lava eruptions in 
Connecticut were of comparatively short duration, and 
that the force that caused the earth to crack open up 
and down the valley in nearly a straight linesuddenly 
ceased to act and the fissures closed up again. Great 
as must have been the forces exerted, and . vast as 
must have been the amount , of lava forced out, yet 
these mountains of melted rock here in Connecticut 
sink into insignificance when compared with a bed of 
lava in the northwestern part of this country. There 
the sheet of lava spreads out over the country from 
2,000 to 4,000 feet thick. It covers not only the whole 
of Idaho, but most of Oregon and Washington Terri- 
tory, and portions of Nevada,.California, and Montana. 
Incredible as it almost seems, this great sheet, so 
many feet thick, spreads over an area of country 
nearly forty times as large as the whole State of Con- 
necticut. All the Grand Army people who returned 
from California last fall, over the Northern Pacific 
Railroad, passed through a canon several thousand 
feet deep, worn through this frozen sea of lava by 
the Columbia River. Much as Connecticut has to 
boast of, in owning some of the first dry land that 
was ever created, and which has since never been 
covered by water, and settled and solid as it now ap- 
pears, covered with a coating of snow and ice, still in 
comparatively modern times it was in a very unset- 
tled condition and on the point of boiling over its 
borders. — Hartfot'd Evening Post. ,.-. ~ - 
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Chinese Journals In California, 

Most of the Chinese dealers and business men of San 
Francisco, as well as their employes and agents, can 
read and write English, and a large number of them 
are subscribers to. newspapers. In San Francisco there 
are four journals regularly published in Chinese char- 
acters. These appear weekly, and have a circulation 
of 2,500 copies. 

It requires fouf persons to run a Chinese journal — an 
editor, a sub-editor, a translator, and a printer. The 
editor and sub-editor are usually the proprietors. The 
translator is the first and most important person. His 
duty is to collect news from the Chinese quarters, and 
to read the American dailies carefully. From these he 
takes the market quotations, new laws, and accounts 
of insults offered the Chinese, etc., and, in fact, every- 
thing that he thinks will interest his countrymen. He 
translates this news into Chinese, and gives it to the 
editors for insertion. 

The editors take copies in Chinese characters, with 
the ordinary pen of their country, and with a peculiar- 
ly prepared ink, upon transfer paper. This latter is of 
the same dimensions as the sheet upon which the 
characters are to be printed. As soon as the editor 
has filled his sheet, he gives it to the printer, and his 
work is done. 

According to the Chinese method, a good printer 
can print 400 sheets a day. Five days' work are. re- 
quired to get out an edition of 1,000 copies. 

The journals are printed with black ink upon single 
sheets of white paper, except on the Chinese new year, 
when the printing is done with red ink or upon red 
paper. — La Papeterie. 

* ' • i» 

A liocomotlye Engineer, Lecturer, and Editor, 

Mr. Angus Sinclair, editor of the National Locomo- 
tive and Car Builder, delivered a lecture recently at 
Cedar Rapids, Mich., before the employes connected 
with the Burlington, Cedar Rapids, and Northern 
shops. After referring to the attainment to the high- 
est degree of perfection in an engine by effecting the 
transportation of steam into work, the Speaker con- 
tinued by saying that the great object sought was to 
make an engine which used the least steam and re- 
quired the least repair. The locomotive engine, while 
it is imperfect in its economic use of steam, yet com- 
pares favorably with other engines. He spoke at some 
length of the great difficulties of getting the motive 
power economically out of coal. Electricity has of late 
years been forced to the front as a motive power, al- 
though it is not itself a prime motor liktj the locomo- 
tive, wind and water wheel, gas and hot air engines. 
Electricity must first be developed by the use of an en- 
gine and dynamo. At present, we are compelled to 
use coal to develop steam with which to move the en- 
gine by which the dynamo is driven. About fifty per 
cent of the motive power of steam is consumed in the 
transmission to the dynamo, and thus is seen the great 
waste of steam in the production of electricity. If 
electricity could be generated without the great ex- 
pense of steam, as now required, a great saving would 
riesult ; but under the present process, but little more 
than five per cent of the coal used in our furnaces is 
now put to work and utilized in the moving of ma- 
chinery. Thus it will be seen that the great aim in 
the manufacture and managenient of engines is to get 
the largest percentage of the coal converted into work- 
ing power. 
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Tbe Government Surplns. 

To the Editor of the Scientifio American : 

It seems that Congress does iiot know what to do 
with the large amount of money now belonging to 
our government. I suggest the passing of an act to 
give one million of dollars annually, by lot, to one 
thousand inventors, allowing $1,000 to each inventor, 
among all those who have received letters patent. 
There are several thousand inventors, and nothing 
would be more beneficial to progress and to the ad- 
vancement of science than such a gift, and it would go 
to a deserving and needy class of people. The effect 
of such a gift would soon he apparent, and place the 
United States far in the lead of all other governments. 

F. M. Shields. 
Coopwood, Miss., February 12, 1887. 



Tbe Anrora Borealls. 

To the Editor of the Scientific American : 

In your issue of February 26 you describe (Fig. 1) a 
magnificent example of an aurora borealis which was 
observed near the coast of Norway on the 18th day 
of October, 1868. I simply desire to say that this 
aurora was visible also from the United States, al- 
though I have never seen an account of it before. I 
witnessed it in company with a number of fellow 
students from the campus of Dickinson College, at 
Carlisle, Pa. The phenomenon occurred about mid- 
night, and lasted only a few minutes, as indicated in 
your published description. It was a most sublime 
spectacle, and to the susceptible imagination of 
young college students It served the purpose of a 
moral lesson, for although out on a lark, I believe 
we all went straightway to bed, not forgetting on this 
occasion to say our prayers. Edward W. Btrn. 
Washington, D. C, February 28, 1887. 



Prince Rnpert's Tears— Observations of a Glass 
Maker. 

To the Editor of the Scientific American : 

In a recent issue of your paper mention was made 
of drops of glass called " Prince Rupert drops," and 
how, upon being hit upon the small end, the en- 
tire piece would fly Into small fragments. I have 
wgrked in a glass house for several years, and have 
seen them so large that when broken one would make 
a large sized handful. I have also seen them in the 
shape .of long threads (this happens more frequently) 
, which would snap upon being bent. By grasping one 
,of these elongated ones near the end and placing the 
long end against my clothes, and then bending the 
short end, it would only break as far as the middle of 
my hand, and in this way I have taken a water cracker, 
as they are called in the factory, several feet long, 
and broken it four or five times. You also explained 
how a flask may be broken by shaking a crystal in it. 
This explained to me what caused^ an untempered 
bottle to burst. Any bottle which has not been tem- 
pered, and has a heavy bottom, will burst upon drop- 
ping another piece of glass into it, and then shak- 
ing it. Jambs Williams. 
Sharpsburg, February 5, 1887. 



A Snggestlon for Precipitating Rainfall. 

To the Editor of the Scientific American: 

In the coffee plantations in this district it is very im- 
portant for us to get our blossoming showers about 
the end of the month of March. About that time, 
thunder clouds are abundant, but very frequently they 
blow away from us, and fall on the dense groups of jun- 
gles by which we are surrounded, and are of no value 
to anybody, when, if they fell on the plantations, 
they would be of immense importance. 

It has occurred to me that if I was to get some large 
size fire balloons, and send them up into the clouds 
when they were about, with, say, a pound of dynamite 
done up in a light package, and attached to the balloon 
by a string, the explosion might do something toward 
bringing on the rain. Can you give me any opinion 
on this subject, and any recommendations as to pro- 
cedure ? 

1 believe that it is a well established fact that if 
t here are any rain clouds about at all, it always rains 
after an artillery engagement. 

W. Maxwbll Maynard. 

Hitlow, Koppa, Mysore, India. 

[We think the above suggestion worthy of trial. The 
efficacy of artillery discharges in producing rainfalls 
has never been satisfactorily determined.] 

» < » > » 

Sairdust Explosions. 

To the Editor of the Scientific American : 

Some experiments I made about eight years ago to 
test this point may be of Interest. I placed shingles in 
a sash and door factory where a sandpaper machine 
was working. In a very short time they were coated 
with dust to the depth of an inch. This dust was so 
wet that, when squeezed in the hand, water would run 
out. I then carried the shingle to my office, where a 
bright fire was burning, and used a small band bellows 



to blow the dust.off the shingle so as to come in direct 
contact with the flame, and the result was an un- 
doubted explosion, of such a force as sufficed to blow 
the mica lights out of their places in the stove. The 
result of the few tests I made demonstrated this fact: 
that if a flame is brought into contact with finely dis- 
seminated dust, such as is found in flour mills, sash and 
door factories, and other works of like nature, an ex- 
plosion will take place of such violence that no build- 
ing could withstand it. The factory wherein my ex- 
periments were conducted immediately adopted blowers 
and exhaust fans for the entire removal of all the dust 
from the building, and this is the only safe way of deal- 
ing with this problem. M. J. Butler. 
Napanee, January 27, 1887. 

■ < I « > » 

IVben Wood Dust Does not Explode. 

To the Editor of the Scientific American : 

Since a gas explosion in the smoke of smoldering fuel 
in a boiler furnace occurred recently, demolishing a 
building and sending flame into a shavings room, and 
because somebody said that "minute wood dust drew 
into the ash pit and caused a violent explosion," some 
folks seem inclined to believe the notion that wood 
dust is explosive. 

The old buildings in Mechanics' Row, in this place, 
recently torn down, contained a planing mill and 
several large rooms, which were used in manufacturing 
doors, sashes, and blinds. Water power drove the 
machinery. We had no steam boiler and no room for 
exhausting fans and their pipes, and a more prolific 
place for the accumulation of wood dust could not be 
found. 

Five very large stoves, with openings in their tops did 
the heating. The rooms being " low posted," when we 
dumped shavings and sawdust into the stoves, a flame 
would often flash up, sending a shower of sparks to the 
floor above, but the wood dust clinging everywhere 
never took fire. The stoves and their funnels were 
frequently red "hot. We became so accustomed to 
" this sort of thing" for thirty years, that the thought 
of exploding the wood dust never occurred to us. 

Wm. W. Hubbard. 

Manchester, N. H., February 22, 1887. 

. ♦« • >» 

Taklne Cold— a W^ar Experience. 
To the Editor of the Scientific American : 

Let me relate my experience. I served three years in 
the 13th Mass. Regt. I was a delicate young man with 
a consumptive tendency. When our regiment was on 
its way to the front, oiir captain singled out, as I sub- 
sequently learned, two men (robust, hearty fellows) 
whom he thought would survive the hardships of war, 
and two more (I was one of them) who would not do 
so. As it happened, both the hearty fellows succumb- 
ed to the hardships of the service and died — and I live. 
The fourth man was taken down with chronic diar- 
rhoea, and died on the way home. Naturally enough, 
sleeping on the damp ground soon brought on a cough. 
I was sent to the hospital ; subsequently returned to 
the regiment, still sick, and spent the winter with it 
in close board huts, at Williamsport, Md. I was ex- 
cused from all duty, except to turn out at the evening 
dress parade. My officers wanted me to accept a dis- 
charge and go home; had J -^one so, I verily believe I 
should have died. When r army, in obedience to 
Lincoln's orders, moved across the Potomac in the 
early spring of 1862, I was left behind as too weak to 
" keep up with the procession." A little squad of us 
feeble ones followed, as best we could, in the wake of 
the forces, sleeping at night in sheds, under hay stacks, 
or wherever and however night found us. Singularly 
enough, with each day of "roughing it "I gathered 
new strength, and within a week I was able to take 
my place in the ranks, and from that time forth I 
couldnH take cold, no matter how much I was chilled, 
or soaked, or frozen. I have often thought of it since, 
and believe that if one spends all his time in the 
open air, he cannot catch cold ; it is alternating in 
doors and out that makes all the trouble. The 
second winter we spent half burrowed in the sands 
of Stafford County. Va., with shelter-tent roofs to 
our " dugouts." The third winter, at Mitchell's Station, 
we lived in diminutive log huts with the same kind 
of roofs. In both cases the ventilation was perfect. 
I remember entering one day an ordinary house, and 
the sense of suffocation was so great that I could not 
stay there. Arctic explorers, I believe, relate the same 
experience. My advice, therefore, to those consumptive- 
ly inclined is to go out to the woods and plains, and 
live "near to nature's heart," if they wish a radical 
cure. B. Spoobter. 

Dorchester, Mass., February 19, 1887. 



A New Explosive mixture. 

A. Cavazzi (Gazzetta Chimica Italiana), in studying 
the reduction of potassium nitrate by various sub- 
stances, has found that a mixture of equal parts of the 
nitrate and sodium hypophosphite detonates violently 
when heated to about the fusing point of the mixture. 
The experiment should be made on small quantities 
only, and while other proportions yield an explosive 
misture, titose mentioned are the beit. 



How Pure Bntter and Cbeese are Sopblstlcated. 

The report of Prof. H. A. Weber to the Ohio Dairy 
and Food Commission, which has just been made, 
strikes hard at the boasted purity of so-called natural 
butter, and shows to what an alarming extent adultera- 
tion, simulation, and extension are caused by the but- 
ter, cheese, and milk producers. 

Prof. Weber says almost every article of food that is 
offered for sale is adulterated, and very often in a man- 
ner that is injurious to health. Butter is adulterated 
with too much water and salt. The coloring matter 
that is generally used consists of annatto, a harmless 
coloring substance, also turmeric, saffron, marigold, and 
carrots. Of the mineral coloring matter said to have 
been found in butter may be mentioned chrosin yel- 
low, a compound of lead and yellow coal tar colors, 
Victoria yellow, and Mastin's yellow. The detection of 
these coloring substances requires the best chemical 
skill. 

Of cheese, the Professor states that it may be adul- 
terated by the use of normal coloring matter, as red 
lead and Venetian red; the addition of sandy matters, 
as potatoes and bean meal ; the substitution of foreign 
fats, as oleo and lard, in place of butter fat, removed by 
skimming the milk. The following analyses are given 
by him as illustrating this point. The first analysis of 
pure cream cheese manufactured by B. B. Herrick, 
Wellington, Ohio, in 100 parts : 

Water 36-42 • 

Ash 2-47 

Fat . M-66 

Oaseine, sugar, etc ". 30'45 

103 09 

Analysis of skim milk cheese, known as Chicago 
Firsts, in 100 pq,rts : 

Water .' 5873 

Ash 269 

Fat ... 2-63 

Caseine, sugar, etc 41'95 

100-00 
The most common adulteration of milk is water. In 
order to hide the effect of the water, other substainces, 
such as molasses, sugar, and salt, to correct the taste ; 
and chalk, starch, cerebral matter, annatto, turmeric, 
gum dextrine, etc., to correct the appearance. 

< I ■ I » 

Metric Table. 

The Popular Science News gives a table of the 
equivalents of both the common and metric systems 
together, as follows : 

Length. 



Unit of measurement. 



Approximate 
equivalent. 



Accurate 
equivalent. 



1 inch 8J4 cubic centimeters 2539 

1 centimeter (xJis meter). . . 04 inch 0'393 

1 yard 1 meter 0'914 

1 meter (3937 inches) 1 yard 1'093 

1 foot 30 centimeters 30-479 

1 kilometer (1,000 .meters). . % mile 0-621 

1 mile 1)^ kilometers 1-609 

Weight. 

1 gramme 15)4 grains 15-432 

1 grain 0064 gramme 0064 

1 kilogramme (1.000 grms.). 2J pounds avoirdupois 2-204 

1 pound avoirdupois J^ kilogramme 0-453 

1 ounce avoirdupois (437J4 

grains) 28J^ grammes 28349 

1 ounce troy or apothecary 

(480 grains) 31 grammes 31103 

Bulk. 

1 cubic centimeter 006 cubic inch 0061 

1 cubic inch 16J^ cubic centimeters 16-366 

1 liter (1,000 cubic centi- 
meters) 1 U. S. standard quart 0946 

lUnited Statesquart lliter 1-057 

1 fluid ounce 29^4 cubic centimeters 29570 

Surface. 

1 hectare (10,000 sq. meters) 2^ acres 2-471 

1 acre | hectare 0404 

» < ■ > » = • 

Soda Stoves lor Heating Cars. 

A good idea reaches us from a correspondent. The 
flreless soda locomotive of Honigman, described in 
our Supplement, No. 483, has suggested to him the 
application of the same device to heating cars. The 
soda engine is based on the affinity of caustic soda for" 
water. By arranging a reservoir of very strong soda 
solution so as to receive the exhaust of an engine, a 
source of heat is at once supplied, dependent on the 
chemical reaction, if it can be called such, between 
soda and water. As the steam meets the solution, it 
increases its temperature to an exceedingly high 
degree. In the Honigman engine, this reservoir of 
soda solution represents the furnace of an ordinary 
boiler, and is surrounded with a boiler in which steam 
is generated. Were soda stoves constructed for use on 
railroads, some of the exhaust steam would be required 
to keep up the heat. A small quantity injected into 
the stove would be ample. The stove might tie pro- 
vided with hot water circulating apparatus with steam 
radiating pipes, or might even be used as a heater di- 
rectly. The soda solution would have to be boiled 
down to a proper strength at Intervals. It seems as if 
there were a good chance for invention in this direction. 
It would meet the objection made to using steam, of 
tbe in«aG9i«ienoy of the available supply for long trains. 
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THE &EIIUAIT ASUT MAGAZINE GTTN. 

The new magazine gun with which the German 
army will shortly be entirely provided is known as 
the M. 71-84 gun. It is the Mauser gun of the model 
of 1871, with the addition of a repeating mechanism 
which was definitely adopted in 1884, as the result of 
studies carried on simultaneously at the German 
military school and at the firearm manufactory at 
Spandau. The system for closing the breech is that 
of Mauser of 1871. The breech is seen to open at the 
side, like the Grasgun, and the pin hammer, formed of 
a metallic spindle, is pushed forward by a spring. Two 
important improvements have been made. The trig- 
ger is continuous in its action, which favors the condi- 
tions for accurate aiming, and the extractor automati- 
cally throws out the empty shell after discharge, while 
formerly it was necessary to withdraw it from the 
breech by hand. 

The method of operation of the repeating mechan- 
ism is clearly shown in the accompanying illustra- 
tions. The magazine chamber is bored in the wood 
under the barrel. The cartridges are inserted therein, 
end to end, behind a spiral spring, which pushes them 
toward the rear, into a receiver or socket, which is piv- 
oted on the axis, G, and which is represented in one 
of the pictures as dropped to receive the cartridge 
cdniing from the magazine, while in the other figure 
it is shown as raised, to bring the cartridge to the 
openingofthe bajrel, into which it will pa,ss by the 
forward movement of . the movable breech, which 



Dangerous Paints and Compoaltlons. 

There is much in a name when it enables manufac- 
turers to send by rail and by sea a dangerous com- 
pound identified by some title which appears to belong 
to a harmless composition. Judging, however, by the 
evidence taken during the official inquiry into a 
serious explosion on board the Thorndale, of Sunder- 
land, by which one man was killed and two seriously 
injured, on September 23, 1886, while on a voyage from 
Sunderland to the port of Galveston, this is a com- 
mon practice. Mr. Danckwertz, in stating the case 
for the inquiry, said that before.leaving, the Thorndale 
took on board three casks of " anti-corrosive paint," 
each containing about twelve gallons, and stowed 
under the forecastle. The casks bore no notice of any 
kind as to any special caution being necessary in 
dealing with the paint. When clear of the Channel, 
the day watch was set to work to paint the interior 
of the vessel. While the men were engaged in pour- 
ing out the paint by the light of a candle, about four 
feet from the casks, a serious explosion occurred, 
which knocked down the men standing round. The 
boatswain, who held the candle, had his clothes set on 
fire and was much burned, and two others similarly 
had their clothes set on fire, one being so much in- 
jured that he died the next day. 

This anti-corrosive paint contained among other 
things "coal tar naphtha,'' and Dr. Dupre proved that 
by analysis the volatile hydrocarbons constituted some 
2 per cent of the mixture. The result of the analysis 
seemed to be that one cubic inch of the paint was ca- 
pable of rendering a cubic foot of air explosive. There 
was no doubt that this explosive property was the 
cause of the accident. The firm who supplied the 
paint said that the casks were labeled "anti-corrosive 



appears that neither railway companies nor ship 
owners have knowledge of the possibly dangerous na- 
ture of these paints or compositions. If they had, 
they would certainly carry them under special con- 
ditions and by special means, and ship owners would 
be careful pf the way in which they stored materials 
which might give off a gas which, if fired in some 
parts of the ship, might send* her to the bottom in 
the most innocent and unexplainable way. — The 
Engineer. 



Something Else Coming. 

According, to the Interior, another moral question is 
coming into politics, which will undoubtedly raise a, 
pretty stiff breeze of moral indignation. Says the 
Interior : 

"A father might to-day tramp all over Chicago with 
a son who wanted to learn an honest trade, so as to 
become a useful citizen, and fail, unless he took him to 
the Manual Training School and paid tuition for him. 
Hundreds of boys are now thus taught handicraft at 
the expense of fathers who can afford to pay for it. But 
let a poor man's son try it, and he will be* met at the 
door of the factory or shop by a walking delegate of 
the Knights of Labor, and turned away. If that does 
not do, his young face will be bruised by brutal fists, and 
so will the faces of those who stand by him. If any 
one supposes that there is any limit to this kind ot op- 
position — any point at which the would-be monopolists 
of labor would draw the line of limitation upon them- 
selves — he does not understand depraved human 
nature. If individual liberty to acquire skill and earn 
bread and control earnings is not protected bylaw, and 
by resolute public sentiment behind that law, then a 




THE NEW MAGAZINE GUN OF THE GERMAN ARMY. 



drops the socket at the same Instant to receive a new 
cartridge. 

The action of the socket is regulated by a spring 
which tends to tip it up, but its action may be stopped 
by means of a little lever which extends through to the 
outside, at the left side of the arm. When the lever is 
inclined toward the butt; the repeating mechanism 
operates as described above, but if it is left vertical, the 
socket is thrown out of action, and the gun must be 
loaded by hand, with a single cartridge at a time. 

The new arm is ordinarily to be used under the last 
named conditions, as the Germans do not consider rapid 
fire necessary except under special circumstances, as in 
the service of advance posts, or when it is necessary to 
repel an attack of cavalry at close range. To this end, 
the magazine should always be filled at the beginning 
of an action, but should not be used until the critical 
moment arrives. The magazine contains eight car- 
tridges. With one in the socket and one in the breech, 
the new gun can be discharged ten times, without being 
newly charged, in 20 or 30 seconds. 

The number of reserve charges is, therefore, less than 
the Colt gun (15 shots), or than the Suisse Vetterli (13 
shots), but the number is thus reduced to obviate the 
inconvenience which arises from the inaccuracy of fire 
if the center of gravity is thrown too far forward by a 
long magazine. 

The Mauser gun, 71-84, with its bayonet, is 70 inches 
in length, and weighs when empty about 12}4 pounds. 
The official notice from which this information is de- 
rived fixes its range at about 650 feet on a single foot 
Soldier, at a quarter of a mile on an object the size of a 
section of infantry, and at three-eighths of a mile for a 
still larger body of troops. — L' Illustration. 

: * < t I > 

HOLB your breath and contract your abdominal 
muscles is the remedy for sea-sickness suggested by an 
English physician, Dr, E. P. Thurstan, who speaks 
from experience. 



composition," which they said would indicate that 
there was spirit in the paint. Why this should fol- 
low is not clear. Dr. Dupre stated that at a tempera- 
ture as low as 60° Fah. to 65° Fah., one cubic inch 
of it was sufficient to render one cubic foot of air ex- 
plosive, and that under a higher temperature it would 
give off a much larger quantity ; that under the cir- 
cumstances under which this paint was being poured 
from one cask to another, the production of gas from 
it would be much increased ; and that the quantity of 
paint poured out on the occasion in question was 
probably sufficient to render from 2,000 cubic feet to 
3,000 cubic feet of air explosive. " Unless," said the 
Wreck Commissioner, " there was an order issued by 
the Privy Council that a notice should be placed on 
all similar compositions, it was doubtful if makers 
would do it,, though with such dangerous compounds 
they would incur grave responsibility. " 

Numerous accidents and serious have occurred from 
similar causes, and the important issues at stake ren- 
der legislative action urgently requisite, as, whether 
stored in railway sheds or trucks, in docks, in the 
storerooms or holds of ships, so low an explosive tem- 
perature as 60° renders this kind of material more 
dangerous than gunpowder or dynamite, and it is 
surely time that it should be placed under proper re- 
strictions in its manufacture, storage, and carriage, 
so as to minimize as far as possible the great risks 
due to this new element of destruction to life and 
property alike. If makers were responsible for the 
results ot these occurrences, they would probably soon 
find a material for making these quick-drying compo- 
sitions without volatile spirits. It is lamentable that 
men should be blown up and killed or seriously maimed 
and no responsibility be incurred by the person sup- 
plying or making the compound, without clearly stat- 
ing its nature and explosive character. It appears 
that there are many makers of these paints and com- 
positions for the insides and outsides of ships, and that 
all, or nearly all, contain a notable percentage of 
these very highly volatile hydrocarbons. It farther 



reign of absolute lawlessness is visible not very far 
distant in the future. The disbarred classes on one 
hand and the employing classes on the other will join 
hands, and fight for their rights. The violence will not 
very long be all upon one side, and the violence which 
has human liberty and rights back of it will win. We 
are always glad to see a tyrannical and heartless em- 
ployer forced to do right by " organized labor," but 
when organized labor determines to rob the American 
boy of his birthright, then it is evoking'moral and ma- 
terial forces against itself which will not fail to beat it 
to pieces. 



Endarance of Railroad Ties. 

The supply of railroad ties is a matter of growing 
importance for the New England farmer, and certain 
experiments made at the suggestion of Professor Sar- 
gent by the Boston and Providence Railroad have an 
important bearing on it. Fifty-two ties were laid in, 
December, 1878, on a track in Boston where the traffic 
is very heavy, having an average of sixty-five trains 
daily. Ten kinds of wood were tried, five in the 
natural state and five creosoted. None of the ties 
rotted, except one of the ailantus ; the others that had 
to be removed had been injured by the hammering of 
the trains. Spruce, hemlock, larch, and Southern pine 
have all suffered badly in this way. White oak lasted 
well, but it holds the spikes so firmly that they can- 
not be drawn when the rails have to be shifted. 
Creosoted elm and birch did well, and are to be re- 
commended. Chestnut was, unfortunately, not in-, 
eluded in the experiment, although it is considered one 
of the best woods for ties. The behavior of the catalpa 
was one of the most interesting features of the case ; 
it has been highly spoken of for ties on account of its 
practical indestructibility when placed in the soil, and . 
all the ties of this wood here tried are still sound, 
except just under the rails, where they are crushed 
nearly to pulp, so as to be of no service whatever for 
roads of heavy traffic. — Science. 
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Farnace Heating. 

Mr. F. Siemens has for the past few weeks been con- 
ducting, in the pages of Engineering, a correspondence 
with Mr. Crowe, Mr. B. H. Thwaite, and others, upon 
dissociation in furnaces and the advantages of heating 
by radiation from flame, or toasting, as compared with 
heating by direct flame contact, orburning. The point 
which seems to be at issue in this controversy is the 
temperature at which dissociation of carbon gases be- 
gins to make itself evident by affecting practical re- 
sults. Mr. Siemens holds that if flames are prevented 
from contact with the surfaces which inclose or direct 
their course, dissociation will not appear below an ex- 
traordinarily high temperature, which has not been ac- 
curately determined ; and that all experiments tending 
to show an effect similar to what may be expected from 
genuine dissociation at comparatively low tempera- 
tures are vitiated by the action of the surfaces — an ef- 
fect which has only been recognized during recent 
years. 

With regard to heating by radiation, Mr. Siemens 
declares that in all cases where large furnace chambers 
are required to be intensely heated, a highly luminous 
flame, without contact, is necessary. Under such con- 
ditions of heating, the furnace will work economically 
at a high temperature, and will last a long time with- 
out repairs. Mr. Siemens cites an instance of open- 
hearth steel furnaces which have not been stopped for 
repairs for upward of twelve months. 

In another communication, Mr. Siemens admits that 
it is difficult for persons accustomed to heat by contact 
to realize that their operations can be carried out quite 
as well, and even better, by radiation. He states that 
the development of this new method of heating was 
the result of much time and consideration given to the 
subject ; and he does not expect that others will readily 
accept his views. It is an interesting development of 
this principle of heating that by it creosote and other 
kinds of liquid fuel, as well as gas, can be used for pur- 
poses for which, according to the ordinary plan, they 
are altogether unsuited. Only by preserving the flames 
of these fuels from contact with any surface until the 
operation of combustion is accomplished can they be 
made to give all their useful effect without smoking or 
cutting the materials of the furnace. — Journal of Gas 
Lighting. 



STTBTTBBAH HOUSE OF A NEW YOBK ABTIST. 

Many New Yorkers have built for themselves beauti- 
ful summer residences on the Orange Hills of New 
Jersey, whose eastern slopes afford the first rise' in 
ground met with on leaving the city in a southwesterly 
direction. The city is still within the horizon of view, 
the Bartholdi beacon at night, and the main physical 
features by day, being plainly discernible, but the dis- 
tance is sufficiently great from the din and moil of the 
metropolis to give one a sense of rest, while renewing 
the tone and elasticity of the system as only the pure 
air of the country can effectually do. 

Among those who have built for themselves homes 



spection of the ground plan shows that this beauty of 
outward appearance Is attained without any sacrifice 
of econoiny and convenience in the internal arrange- 
ment, such happy disposition being made of the space 
that all of the room is available, and the best views are 
obtained from every side. The principal entrance is 
by the porch, whose roof makes one continued curve 
with the gable which 
crowns the projec- 
tion containing the 
stairs, with which it 
communicates, and 
from the vestibule is 
an entrance to a 
large square hall, 
shown In one of the 
views, which gives 
immediate entrance 
to parlor and dining- 
room, piazza and 
staircase, and forms 
the central portion 
of the ground plan. 
The roof above the 
hall rises higher than 
that of any other 
portion of the build- 
ing, and the turret- 
like cap of the two- 
storied piazza is an 
adjunct of it, the 
attic under the roof 
being used by the 
artist as a studio. 

Exteriorly, the 
woodwork of -the cot- 
tage is painted a 
dark brown, but this, 
and the gray plaster 
of the basement, will 
eventually be much 
changed in appear- 
ance by the growth of vines and plants, the green of 
which will make an agreeable contrast with the brown 
and gray of the building. For the Interior, the wainscot- 
ing of the hall, its ceiling, and the woodwork of the 
stairs, are of Georgia pine, varnished to a golden hue. 
The wall above the wainscoting is a cream tint, with 
paneling of yellowish matting, but in the dining-room 
the wall above the wainscoting is painted a light salmon 
color. The parlor is in wiirm grays, and the upper 
rooms are all in light g61den yellow tones, each having 
particular individual effects, but all harmonizing with 
one general idea, after the plan of the architect, Mr. 
Ficken, to which Mr. Fenn has contributed by his ar- 
rangements of bric-a-brac, draperies of doors and win- 
dows, etc. 

The entablature bearing the date of building, with 
its conventional hour glass and wings, is but one of 
many evidences everywhere seen about the house, in 



two of crushed limestone of a hard nature, and one qf 
crushed grit, the whole intimately mixed and ground. 
Ocher in suitable proportions is added as a coloring 
matter. 

The Liquid. — A saturated solution of zinc in com- 
mercial hydrochloric acid, to which is added a part, by 
weight, of hydrochlorate of ammonia equal to one- 




MK. HARRY FENN'S COTTAGE, MONTCLAIR, N. J. 



sixth that oft he dissolved zinc. This liquid is diluted 
with two-thirds of its bulk of water. 

To use the cement, one pound of the powder is to be 
mixed with two and one-half pints of the liquid. 

The cement hardens very quickly and is very strong. 




How to Make money. 

Mr. L. P. Tibbals, of 830 Broadway, is pretty gene- 
rally known by a great many children in this city. He 
has sold toys and taught Sunday-school a good many 
yearSj and he is Still a vigorous young man, full of 
good works. Mr. Tibbals has formulated a very inge- 
nious rule, showing the profit a family may derive from 
a single, whisky-drinking member, as follows : 

One gallon of wHisky costs about $3, and contains on 

the average 65 ten cent drinks. Now, if you must 

drink whisky, buy a gallon and make your wife the 

barkeeper ; then, when you are dry, give her ten cents 

for a drink. When the whisky is gone, she 

will have, after paying for it, $3.50 left, and 

every gallon thereafter will yield the same 

profit. This money she should put away in 

the savings bank, so that when you have 

become an inebriate, unable to support 

yourself, and shunned and despised by 

every respectable person, your wife may 

have money enough to keep you until your 

time comes to fill a drunkard's grave. 
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MR. HARRY FENN'S COTTAGE-HALL, LOOKING INTO DINING ROOM 



which add to the naturally tranquil beauty of this 
locality, which is year by year becoming more desirable 
as the city grows, is Mr. Harry Fenn, the well-known 
artist, whose drawings are seen in some of the best 
work which has appeared in our illustrated magazines, 
and whose cottage at Montclair is represented in the 
accompanying illustrations. 

The building is of wood, having, as will be seen, two 
main stories and a roomy attic, and the two views given 
show a picturesque effect, which well fits into and har- 
monizes with the immediate surroundiiigs, while an iu- 



design, decoration, and furnishing, of the cultivated 
taste of the artist who has here made his home. 



metulllc Cement. 

The" following recipe for a metallic cement for re- 
pairing broken stone is given by Prof. Bi-une of the 
School of Fine Arts. It was used in the restoration of 
the colonnade of the Louvre, of the Pont Neuf, and of 
the Conservatoire des Arts et Metiers. It consists of 
a powder and a liquid. 

I%e Powder. — "^wo parts by weight of oxide of zinc, 



A Strong man. 

There is a man on the Darson River, be- 
low Dayton, named Angela Cordelia, who 
claims to be the strongest man in the world. 
He is an Italian, aged twenty-eight, and 
stands 5 feet 10 inches, weighing 198 pounds. 
His strength was born with him, for he had 
no athletic training. He differs from other 
men chiefly in the osseous structure. Al- 
though not of unusual size, his spinal col- 
umn is much beyond the ordinary widths 
and his bones and joints are made on a simi- 
larly large and generous scale. He has lifted 
a man of 200 pounds with the middle finger 
of his right hand. The man stood with one 
foot on the fioor, his arms outstretched, his 
hands grasped by two persons to balance 
his body. Cordelia then stooped and placed 
the third finger of his right hand under the 
man's foot, and, with scarcely any percepti- 
raised him to the height of four feet and 
him on a table near at hand. Once two 
powerful men waylaid Cordelia, with intent to thrash 
him, but he seized one in each hand and hammered 
them together until life was nearly knocked out of 
them. — Va. Footlight. 

■ ■ m t * t ^ ■ 

SlensltlTe Keagent for Albamen. 

M. Simon. — The most sensitive reagent is that of 
Mehu, a mixture of 1 part crystalline phenlc aoid with 
1 part acetic aoid and 3 parts water. 



ble effort, 
deposited 
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Tnnnel under tbeSt> Clalr River. 

. Work is actively in progress on the preliminary ex- 
cavations for the tunnel under the St. Clair river, 
which is intended to connect the Grand Trunk and 
Chicago & Grand Trunk Railway systems at Port 
Huron and Sarnia. It will be built by a company 
independent of the corporations owning and con- 
trolling these railways, but in their interest. At pres- 
ent the connection between the lines east and west 
of the river is maintained by a ferry, which transfers 
the trains between Point Edward, in Canada, and 
Fort Gratiot, in Michigan. This ferry is about three 
miles north of the proposed tunnel. 

The location of the tunnel was determined by the 
following considerations, among others : (1) The com- 
paratively small depth of water at the proposed cross- 
ing ;, (3) the tunnel and its approaches can be con- 
structed on the same straight. line ; (3) the short length 
of new railway that will be required, the tunnel ap- 
proaches connecting immediately with the main lines of 
both the Grand Trunk and Chicago & Grand Trunk 
Railways; (4) the distance to be run by all through 
trains to and from the Great Western division of the 
Grand Trunk will be reduced six miles, while it will | 
not be increased for those to and from the Grand 
Trunk proper ; (5) the favorable material in the bed 
of the river for tunneling, the borings showing that 
the rock is from ninety to ninety-five feet below the 
surface of the water, and that strong clay, in which 
not a trace of quicksand was discovered, overlies it; 
(6) the necessary land and right of way for the 
tunnel and its approaches will cost, less than 
upon any other line within the limits available 
for selection. 

The advantages to be gained by the con- 
struction of the tunnel are a reduction in the __ 
cost and time of transferring trains and a de- 
gree of regularity in the service not always 
attainable by the ferry, in consequence of the 
river being occasionally obstructed by ice in 
the winter and by vessels during the season of 
navigation. 

The length of the tunnel will be t mile, of 
which 3,310 feet will be under the river, 1,160 
feet under dry ground on the Canadian side, 
and 1,810 feet under dry ground on the Amen 
can side. Of the portion under the river, 1,500 
feet will be nearly level, having merely enough 
of fall toward the east to cause any water 
finding its way into the tunnel to flow in that 
direction. At either end of this part of the 
tunnel there will be a gradient' rising 1 in 50, or 
at the rate of 105y% feet per mile, ■^hich will 
be continued through the open cuttings form 
ing the approaches. The total length of the 
ascent on the Canadian side will be 4,970 feet, 
and on the American side 4,900 feet. The length 
of the open cutting at the east end of the tun 
nel will be 3,270 feet, and at the west end 3,830 
feet. 

The depth of the lowest part of the tunnel 
below the surface of the water will be SOJ^ 
feet ; the minimum depth of the top of it below 
the bed of the river will be 15 feet. The tunnel 
will be for a single track only. In cross sec 
tions it will be circular, with a clear internal 
diameter of 30 feet. _ 

The work which is now in progress is the 
construction of a trial heading or small cyl- 
indrical tunnel, with a clear diameter of six 
feet, under the river. This is being driven for the 
purpose of thoroughly testing the material. Although 
the borings were of a satisfactory character, there is of 
course a chance of pockets of quicksand being found 
between them. This heading, if successfully com- 
pleted, will be of material assistance in the construc- 
tion of the permanent work. It will be finished proba- 
bly, in about six or seven months. If the present 
operations " are carried out satisfactorily, then the 
larger work of making the full sized tunnel will be 
proceeded with. The shafts at each end have been 
8uuk to the bottom line of the tunnel without meet- 
ing with any difficulties, and so far the experience is 
all favorable. 

BradstreeVs says the completion of this work must 
obviously have an important effect on transportation 
between the Eastern and Western States, and between 
Canada and the West. The route by way of the tun- 
nel between Detroit and Buffalo or Toronto will be 
only eight miles longer than the direct route across the 
river at Detroit. 



SELF-EXTINGUISHING STOVE FOB BAILWAY CABS. 

The accompanying engraving represents a car heater 
— the invention of Mr. James A. Faust, of Salt Lake 
City, Utah. It is most simple in construction, and is 
provided with a water reservoir, from which the water 
will flow to extinguish the fire should the heater be 
overturned or demolished by an accident. The outer 
shell or jacket is made watertight in the lower portion 
to form a water chamber. Within the shell are placed 
the firebox and ash pan, which are constructed with 
radial wings or ribs extending lengthwise, and by 
means of which they are connected with and suspended 
in the casing. An annularspace is thus formed between 
the firebox arid shell, as shdwn in the sectional view. 
Fig. 3, through which the water is free to pass should 
the stove be overturned. The doors of the stove are 
hinged at the bottom, while the opposite edge of each 
is overlapped by a band which encircles the stove and 
has a gap or recess, which, by turning the band, may 
be brought to a position coinciding with the door, to 
permit of its being opened. But by shifting this ring 
circumferentially, so that it will overlap and confine the 
closed door, the latter will be most securely held. 

The air enters the top of the chimney, passes down 
and around the smokepipe and casing, by which it is 
heated, and then passes through pipes leading along 
the side of the car in the usual way. The course of the 
air is clearly Indicated by the arrows. 

It is evident that when the stove is overturned, the 
live coals will not be able to escape from the casing. 




Progress of Electric Street Rallnrays. 

The Van Depoele electric street railways seem to be 
taking the lead in this country, being now in operation, 
with much success, in the following places: Minne- 
apolis, Minn., Montgomery, Ala., Detroit, Mich., 
Appleton, Mich., Port Huron, Mich., Scranton, Pa. ; 
also in Toronto and Windsor, Canada. In a short time 
the company will have electric cars running in Lima, 
O., and Binghamton, N.-Y. More milesof electric rail- 
ways on this system are now at work than all other 
systems put together, 



FAUST S STOVE FOR RAILWAY CARS. 

and the water in the reservoir will flow through 
the annular space and extinguish the fire. In order to 
prevent the coal and dirt from falling into the bottom 
of the casing, the annular space is covered by a guard 
plate, which is not fastened down, and will be at once 
displaced should the stove be overturned, so that it 
will not, therefore, obstruct the passage of the water. 
As the casing is made of heavy sheet metal, the danger 
of its being ruptured is greatly reduced. If considered 
desirable, a coil of pipe may be placed in the upper 
part of the casing for heating by steam instead of air. 
Further particulars concerning this invention may 
be obtained, until April 1, from Mr. H. J. Faust, Grand 
Central Hotel, New York City. 

■ < < ■ > > 

Contaslen In Barrels. 

Health Commissioner De Wolf recently addressed a 
communication to the sanitary committees of the Leg- 
islature on a highly importanlj subject. Dr. De Wolf 
states that it is the practice of faii^lies purchasing flour, 
lard, butter, etc., in quantities to sell their flour bar- 
rels, butter firkins, and lard tierces to persons who 
regularly call for them. These barrels, etc. , are again sold 
to dealers, and they are repacked with similar articles. 
In very many cases, the Doctor says, these receptacles 
are kept in mouldj' places, and frequently are purchased 
from families in whose houses infectious diseases have 
existed, and he considers the practice of refilling these 
receptacles as highly injurious to public health. A 
bill is now pending before the Legislature preventing 
the sale of these second-hand barrels, and the Health 
Commissioner will urge its passage and strict enforce- 
\m,w>x,--Ohii)ago Journal, ' 



nansanate of Barjrta for Bleacblng. 

Manganate of baryta is a green crystalline powder, 
which is insoluble in water. Schad, in 1865, proposed 
to use it as a color in place of arsenic green ; but so 
far it does not seem to have been applied in the.print- 
ing trade. It is now proposed to use it for bleaching, 
and it is claimed that it acts equally as well as hy- 
drogen peroxide, that it is cheaper and will keep bet- 
ter, that it acts on solutions, be they neutral, alka- 
line, or acid, and that it can be easily applied. The 
liquid which is to be bleached is heated, and the 
manganate of baryta, which has been previously 
ground together with water, is added until the liquid 
has been sufficiently discolored. The manganate of 
baryta becomes in this reaction decomposed into 
manganite of baryta, a brown insoluble substance 
which settles out, and can be separated by means of 
a filter press or by decantation, and into oxygen, 
which is in this case the bleaching agent. This ma- 
terial can, naturally, only be used in a limited num- 
ber of cases ; but in the preparation of certain fine 
chemicals it ?night be found useful. It is proposed 
to use it for discoloring glue, extracts, and other sub- 
stances, and it is claimed that it does not decompose 
glue or tannin. 

— ■♦<•)» ' : , ;: 

The Annual Attempt. 

We are pleased to see that the annual attempt made 
by some member of Congress to nullify or irreparably 
injure our patent law system has been laid to rest for 
this year, at least ; the bill introduced to ren- 
der suit for infringement impossible where 
damages do not exceed $300, or where the pur- 
chaser of an infringing device bought it in bona 
fides, has been defeated. 

This is proper. There are many among the 
vast number of patents recorded at Washington 
that cover, apparently, worthless devices, or 
such as are at least of insignificant value. Yet 
careful investigation and a knowledge of what 
has been accomplished in the mechanical world 
will show that nearly all have found employ- 
ment, in some form or other, in some valuable 
invention that more than counterbalances in 
its widespread utility the insignificance of many 
of the members or parts of which it is com- 
posed. 

Inventors are entitled not alone to protec- 
tion, but respect ; for while it is true that some 
" cranks " may be found among them, and 
though many of the patent devices are crude 
and impracticable, yet each one represents an 
original idea, which, combined with the origiiial 
ideas represented in other devices, have made 
our people the foremost on the earth. It is not 
one inventor to whose genius is due the perfect 
machine of to-day, but it may be that the ideas 
of a thousand have been combined to produce 
that result, many of whom are dead, nearly all 
of whom are forgotten, and their names un- 
known, save as they are written upon the 
musty records of the Patent Office. 

Without the encouragement to inventive 
genius the protection afforded by the patent 
laws provides, would any of the trades that 
are to-day in a prosperous and advanced con- 
dition have attained their standing? Some 
of the mightiest interests in the world would 
certainly have been far behind their present 
condition. 
Unaided by the genius of humble, and sometimes 
cranky, inventors, the world with its billions of capital- 
and its millions of strong and willing arms would have 
made but poor progress in bringing railroading up to 
its present state of perfection. The modern housewife 
is spared half her drudgery by the ingenuity of the in- 
ventor we dub a crank, and the workman flnds his 
labors lightened and his wages increased by the tools 
and machines and many manufactured articles this 
same inventor has brought into practical shape. 

We need not go outside of the plumbing trade in 
order to find evidence of what the inventor has accom- 
plished for the good of the community. How many of 
the best appliances we use are protected by patents, 
while the materials we employ In all our work are 
cheapened directly or indirectly by improved and usu- 
ally patented methods of production ! 

Under these circumstances we have a right to honor 
the inventor, and give him such protection for the 
smallest of his devices as will encourage him to improve 
on them and extend his efforts on behalf of society, 
already so deeply in his debt ; and every effort, open or 
disguised, to impair the efficiency of our patent laws 
should meet with unflinching opposition from all inter- 
ested in our mercantile and industrial progress. — Sani- 
tary Plumber. 

♦ < » > » 

The removal of superfluous hair from the skin is 
possible both by means of depilatories and by elec- 
tricity. The former are mostly preparations of stil- 
phide of barium or sulphide of calcium, and the process 
by electricity Is very slow, each hair root having to'bb 
killed leparately. 
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Decay of Stone. 

The dissolving power of atmospheric moisture seems 
to depend greatly upon the quantity of free carbonic 
acid gas it holds in solution ; and though this quantity 
in any given volume of water be extremely minute, in 
course of time every substance which has an alHnity 
for it will yield more or less to its action. The silicates 
of potash and soda, for instance, which are present in 
the igneous rocks — or, to dwell especially on the class 
of materials under our notice, in the Devonshire 
granites — are easily decomposed when rain water falls 
upon them, and, the feldspar being removed mechani- 
cally by any of the countless actions of nature, it leaves 
the other ingredients of the material exposed to the 
mechanical disintegration of changes of temperature. 
The simple carbonates of lime, again, sometimes absorb 
carbonic acid with much avidity, and pass into the 
state of the soluble bicarbonates ; and thus, in propor- 
tion as the original face of the stone is removed, does 
the lower surface become exposed to the action of the 
rain. The rain water of such a town as London not 
only does contain large quantities of free carbonic acid, 
but it also contains sulphuric acid and ammonia, which 
are capable of exercising a very deleterious influence 
upon the carbonates of lime. In discussing, however, 
the effects of these agents upon building stones, it is 
essential to bear in mind the fact that the mechanical 
state of the elements of those materials greatly 
modifies their resistance. Those which are of a crys- 
talline character do not yield so readily as those which 
are amorphous, and the crystallization produced by 

• voleanie or plutonic influence appears to be even more 
permanent than that which takes place in the ordinary 
way. It follows from these considerations that the 
stones of an irregular, confused, earthy texture, which 
are able to absorb considerable quantities of moisture, 
and which contain silica in a soluble form, or the car- 
bonate of lime, should never be employed in positions 
where rain water could lodge upon theni, beat against 
them, or be taken up from external sources by capillary 
or other action. In positions exposed to any of the 
above dangers, none but non-absorbent and decidedly 
crystalline materials should be used, and as those 
qualities are almost exclusively possessed by dense 
stones, it may be considered that the mere specific 
gravity of a stone is a prima facie indication of its 
constructive value. But atmospheric moisture when 
absorbed into building stones acts upon them quite as 
much through the changes in its own volume, in pass- 

;ing from the liquid to the solid state at the time of 
frost, as it does by the chemical dissolution it produces. 

, If the stone should be placed in such a manner as that 
water should accumulate in any perceptible quantities 
between its various layers, and if the position of those 
layers be such that the expansion of the water in freez- 
ing cannot take place freely, the respective layers con- 
taining the water will be violently detached from one 
another. 

Now all stones, even the crystalline limestones and 
filates, have certain planes or directions of cleavage or 
of stratification, along which water flows more readily 
than in any other course. If the stones be placed in a 
building with those planes in a direction likely to re- 
tain rain falling upon, or absorbed through, the surface 
(which is the case when stones are placed "bed to 
weather"), disintegration must ensue unless the edges 
of the beds be left free, and even in that case there is 
danger of frost detaching one layer from another. — &. 

B. Burnell, in the Architect. 

i^ « • > •■ 

Torpedoes and Torpedo Boats. 

Mr. Edward C. Peck has submitted to the English 
Government a proposal for a torpedo to be propelled 
by steam obtained from the boiler of a torpedo boat 
through a superheater. The outside skin of a torpedo 
is utilized as a surface condenser. It is claimed that 
such a torpedo, 14 ft. by 14 ft., and with an explosive 
charge of 100 pounds of gun-cotton, would weigh only 
about one-half of those in use, and would have a speed 
of over 30 knots and a range of about 2,500 yards. The 
cost would be reduced nearly one half. M. Lisbonne, 
who was recently Director of Naval Constructions in 
France, has published in the Qenie Civil a table of 
English, French, German, Italian, and Russian torpedo 
boats of all sorts and descriptions : 

England boats, 156 ; tonnage, £3,912 ; cost, $7,317,000 

France " 143; " 20,450; " 6,367,400 

Germany " 156; " 14,597; " 4,467,600 

: Russia " 115; " 5,104; " 1.560,600 

Italy " 89; " .7,966; " 2,437,600 

According to M. Lisbonne, where France is most be- 
hind England is in torpedo boats of a large size, of from. 
58 to 45 meters in length. 

It is stated that the Italian Government has ordered 
from the firm of Schwartzkopf torpedoes to the value 
of 6,000,000 marks. 



IHFBOTED LABEL HOLDEB. 
The case of this simple and eflBcient label holder 
consists of an inner plate and a somewhat smaller 
outer plate, which are riveted together. The inner 
plate is made solid, and is provided with holes through 
whieh screws or nails may be driven, to attach the 
holder to a trunk or other receptacle for holding 
goods of any kind. The outer plate is a narrow U- 
shaped strip formed all around its inner margin with 




BKOPHY'S IMPROVED LABEL HOLDER. 

a rabbet to receive the label, which extends a little 
beyond the other end of the plate. A spring is con- 
nected at the opposite extremities of its side arms to 
the case. The arms extend forward to the ends of 
the outer plate, where they join the cross bar of the 
spring. The center of the bar is bent to form a loop, to 
the under side of which is fixed a lug formed with a 
square inner shoulder, which normally stands in 
front of the outer end of the label, while the cross 
bar of the spring presses down on top of the label, 
which is thus held securely in the case. Loops fixed 
to the case hold the spring in proper position edge- 
wise of the case, and also limit the upward movement 
of the spring when it is lifted away from the face of 
the label. To place a label in the case, it is only 
necessary to slip the end of the label between the 
raised latch lug and the inner plate, and then push 
it inward until the Ing springs down behind its outer 
end. 

This invention has been patented by Mr. Dennis P. 
Brophy, of Nokomis, 111. 



* » ■ » * 




THE MULTTJM-IN-PABVO IBON. 

The sadiron herewith illustrated is the invention of 
Mr. H. S. Pease, of Peoria, 111. It is a miniature stove, 
with polished surface, and is used in the same manner, 
and is as convenient, as the common flatiron. Upon the 
under side of the handle, which is detachable, is a 

curved fluting iron, corre- 
sponding with a fluted 
piece fixed to the side of 
the main iron, as shown in 
the right hand view. The 
iron is heated with char- 
coal, but live coals from a 
common wood fire are 
equal to the very best char- 
coal, if made of good, solid wood. This iron does the 
work of an entire set of ordinary irons, as the heat can 
be so regulated, by means of the dampers at the heel, 
as to keep the iron at a uniform temperature. As the 
iron does not come in contact with a range, it is always 
clean and nicely nickel plated. The many advantages 
to be derived from a fluting, polishing, and smoothing 
iron which is self-heating and extremely simple in con- 
struction are apparent. 

— ^ < • > » 

IHFBOVED FLOW. 
The plow here illustrated is the invention of Mr. 
John Babcock, of Walton, N. Y. It is especially 
adapted for penetrating arid breaking hard earth. The 
standard and beam are cast in one piece, and attached 
to the former are the handles and point. The point is 
a plate of steel, beveled both at top and bottom, at one 
end, to form a drooping point, as shown in the several 
figures. Back of the bevel the point is straight, to pre- 
vent it from entering the ground too far, and through 
it are several openings, for the passage of bolts for se- 



Thb great value of isochromatic plates in micro- 
photography has. been demonstrated by Dr. Crook- 
shank, who exhibited to the Royal Microscopical So- 
ciety of London micro-photographs of bacteria ob- 
tained without staining the objects with aniline, as in 
;Koch's process, and he has still more recently exhibited 
a photograph showing the flagella of a vibrio. 




Stene-Teleerapby. 

Mr. G. A. Cassagnes, editor of the Chronique Indus- 
trielle, has recently described before the French Aca- 
demy a method of transmitting telegrams which he 
calls " steno-telegraphy," and which is a combination 
of mechanical stenography with telegraphy. 

The apparatus are as follows : At the transmitting 
station : a keyboard perforator, an automatic trans- 
mitter, and a distributer. At the receiving station : a 
distributer, polarized relays equal in number to the 
keys of the keyboard of the perforator, and a printing 
apparatus. 

At the transmitting station, the keyboard of the per- 
forator, maneuvered by one stenographer only, perfor- 
ates in a band of paper a series of apertures arranged in 
horizontal lines, and each of which represents at least 
one syllable. The perforating is done at the rate of 
two hundred or more words per minute. 

Through the very position assigned to it by the 
maneuvering of the keyboard, each aperture corre- 
sponds to a definite stenographic sign, which is to be 
printed upon the stenographic band of paper at the 
other station. 

The perforated band is placed under the transmitter, 
where it remains immovable, as does also the band 
that is to receive the impression at the receiving 
station. If, through one of the apertures, the trans- 
mitter then automatically emits a current that passes 
into the line wire through the brush of the trans- 
mitting distributer, this current, on reaching the other 
end of the line, will be received by the brush of the 
receiver, which will keep up a continuous motion 
synchronous with that of the brush of the other 
station, and will actuate a polarized relay that closes a 
local circuit designed to print the sign corresponding 
to the current emitted at the transmitting station. 

Since, in consequence of the very revolution of the 
distributing brush at the transmitting station, the same 
operation is repeated for each of the apertures in suc- 
cession (which form a small, perforated, horizontal 
line), and since the paper at the two stations remains 
always immovable, a horizontal line is printed, and the 
line of apertures of the transmitting station is thus 
converted into a line of signs, representing at least 
one syllable, at the other station. 

The bands then move forward by the space of one 
interline at both stations, and everything is in readi- 
ness for the printing of another line, and: so on. 

The number of syllables that may be thus printed 
during one revolution of the brushes depends, then, 
solely upon the number of contacts into which the dis- 
tributer and receiver of the two stations can be 
divided, and such number itself depends upon the pos- 
sible duration of the emissions, that is to say, upon the 
length and state of the telegraph wire. 

Numerous experiments made upon the French lines 
have given the following speeds of transmission with a 
single line wire : 

1. As far as 310 miles, 400 words per minute; and 
with two keyboards, 24,000 "words per hour. 

2. As far as 390 miles, 280 words per minute ; and with 
two keyboards, from 16,000 to 17,000 words per hour. 

3. As far as 540 miles, 200 words per minute ; and 
with a single keyboard, 12,000 words per hour. 

The transmitting, moreover, may be done either en- 
tirely in one direction or the other, or simultaneously, 
partly in one direction and partly in the other, accord- 
ing to requirements. 

Steno-telegraphy, then, affords a means of greatly in- 
creasing the number of words transmitted by the same 
conductor. It may consequently be employed to great 
advantage in telegraphy, since it prevents the encum- 
bering of the wires, by utilizing each of them more 
perfectly than has been done in the past. 

Again, it permits of stenographing a discourse while 
it is being delivered, and of transmitting it at the same 
time to distant points. In this way, the first sentences 
of a discourse begun at Paris at two o'clock might be 
put in type ten minutes afterward in a printing ofiice 
at Marseilles; and as the keyboard and electric trans- 
mission (without relays and through a single wire) 
never cease to follow the orator, the latter's discourse 
might be distributed simultaneously in the two cities, 
which, as well known, are 578 miles apart. — Revue 
Internat. de V Electricite. 



BABCOCK'S IMPROVED PLOW. 

curing the point to the standard. In some cases these 
openings are made in the form of vertical slots, so that 
the whole point may be set at an angle on the stand- 
ard, and in other cases, when these slots are used, the 
entire lower edge of the point is made straight, as shown 
in Fig. 2. In Fig. 4 the beveled edge is upset to form 
side flanges for spreading the dirt. 



Effect of Fog on tbe Electric Light. 

It was recently announced that the electric light on 
May Island, at the mouth of the Firth of Forth, had 
been sighted in clear weather from a distance of forty- 
six miles at sea, by the master of the Swedish steamer 
Frithiof. The same steamer arrived at Gra,nton re- 
cently, and the master of the vessel reports that early 
in the morning, when there was a very dense 
fog prevailing, he had got within three miles of 
the May Island before the very powerful electric light 
recently placed in the lighthouse could be observed, 
and that it then only resembled a dim light frojn a 
single candle. These two facts afford a very marked 
contrast in regard to the penetrative power of the 
electric light in clear weather and in a dense fog. 
It is well that such data should be put on record and 
accumulated for futare reference. 
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eat4dilne tire Oetopn*. 

'The United States Pish Commission print in one of 
their recent bulletins an excellent report by Mrs. 
Emma Metcalf Beckley, Curator of the Hawaiian 
National Museum, on " Hawaiian Fishing Implements 
and Methods of Fishing." The writer gives some 
curious details about octopus fishing. The smaller 
kinds of octopus, which live in shallow water, are 
caught by women, who do their work with remarkable 
skill. They can tell whether an octopus is in a hole 
whose entrance is no larger than a silver dollar, and, 
plunging-theip epears in, they invariably draw one 
out. The larger kinds of octopus, which are always 
fouad in deep water, are caught by men with cowriea, 
generally of the Mauritiana, but sometimes of the tiger 
species. An octopus will not rise to a large spotted 
or ugly cowry, so the fishermen have to take care 
that the spots on the back of the shell are very small 
and red, breaking through a reddish brown ground. 
Cowries with suitable spots, but objectionable other- 
wise, are slightly steamed over a fire of sugar cane 
husks, a process which gives them the desired hue. 
The fisherman, having arrived at his fishing grounds, 
first chews and spits on the water a mouthful of 
candle nut meat, which renders the water glassy and 
clear ; he then drops the shell with hook and line 
into the water, and swings it over a place likely to 
be inhabited by an octopus. The moment an octopus 
perceives a cowry, it shoots an arm out and clasps 
the shell. If the shell isof the attractive kind, one 
airm after the other comes out, and finally the whQle 
ibflidy of the octopus is withdrawn from the hole and 
attaches itself to the oowry, which it closely hugs, 
elqil'ling itself a.11 around it. The creature remains very 
quiet while being rapidly drawn up through the 
water. Just as it reaches the surface, the fisherman 
piills the string so as to bring its head against the 
edge of the canoe, and it is killed by a blow from a 
club which is struck between the eyes. This must be 
done rapidly, before the animal has time to become 
alarmed ; for if it lets go the cowry it becomes a 
dangerous antagonist, and there is risk of the fisher- 
man being squeezed to death. The cutting off of 
one or more of its eight arms does not affect the rest 
in the least. 



fon's black chimpanzee knew how to unlock a door, 
and if he did not find the key in the lock, would hunt 
for it. The monkey took its meals like a well-bred 
person, ate with a spoon and fork, used a plate, and 
served itself with wine. In one of her letters from the 
Malay Peninsula, Miss Bird describes a dinner to which 
she was invited, and at which her companions were 
two apes. " The apes had their curry, chutney, pine- 
apple, eggs, and bananas on porcelain, and so had I," 
writes the enterprising lady, who speaks of another 
ape, which was an important member of the family of 
the British resident at Klang, as walking on its hind 
legs, and going along quietly by her side like a human 
escort. It had not even a rudimentary tail, and when 
it sat with its arms folded it looked like " a gentle- 
manly person in a close fitting suit." ' • 

The worse defect of monkeys is that they are inve- 
terate thieves. They look upon stealing as fun, and 
therefore will pilfer even when they have no desire for 
what they take. Mme. Royer tells us that "they are 
capable of sacking a house and carrying off everything 
movable in it with the system and concert of a band of 
robbers. They observe a kind of discipline in their 
operations, and post their scouts to inform them in 
season when it is time to run away." The monkeys in 
Sumatra, according to Cesare Moreno, steal fruits and 
vegetables from gardens, and will plunder houses. 
" Forming a line, in order to pass their spoils from 
hand to hand, they scale the walls, enter at the doors or 
windows, and leisurely pillage all they can find." They 
are also very greedy, and will get tipsy when they have 
the chance, and a drunken ape seems more like a man 
than ever. 

If, therefore, Mme. Royer's prediction is verified that 
the time is coming when apes will be added to the in- 
dustrial force, it will probably become necessary to in- 
crease our police protection, unless pious education 
shall succeed in conquering the natural depravity of 
the monkey.— iV. F. Sun. 



Apes as W^orkers. 

It was reported by telegraph the other day that Mr. 
P^rkes, a farmer at Kingston, in Kentucky, had suc- 
ceeded in training seven large monkeys oi" apes to work 
to his hemp fields, and to break and prepare the hemp 
pffif market. Mr. Parkes, accoiding to the dispatch, 
lias found that they do the work more rapidly and 
better than the negroes, and at one-quarter the cost. 
The apes, it is said, were sent to him by a brother in 
Africa, who had seen them put to similar uses there, 
and Mr. Parkes is so well satisfied with the results of 
his experiment that he has ordered ten more of the 
fenimals. 

Whether this particular story be true or false, there is 
no doubt that the more docile and intelligent of apes 
have been instructed to perform work very like that to 
■Which Mr. Parkes is said to have trained his seven 
monkeys after four months of patient tuition. Mme. 
Clemence Royer, in a recent article in the Revue Scien- 
tiflgue on the mental faculties of monkeys, shows that 
they are well adapted for some kinds of domestic offices 
and acquit themselves gracefully in them, and she cites 
cases where they have been made exceedingly useful in 
field and other work. Pyrard, the French traveler of 
,tse0 centuries ago, says that in his time the colonists of 
^Arra Leone employed chimpanzees in carrying water 
and beating of mortars, and Breton has in his Chinese 
pictures a representation of monkeys gathering tea 
leates on the tops of one of the steep ridges of Chan- 
sung. The ancient Egyptians, too, obtained consider- 
able services from the cj'nocephalus, or variety of 
baboon, an animal so remarkable for its intelligence 
that it was selected by them as the symbol of intellect. 
Boffon describes a female chimpanzee at Loango which 
^ojxld make the beds, sweep the house, and help turn 
the spit. Houzeau expresses the opinion that these 
female monkeys would make excellent nurses for chil- 
dren, their milk being exceedingly rich in butter. 

Mme. Royer, therefore, comes to the conclusion that 
a time is coming " when these races, bred by man, will 
render great services in daily life and industry, and 
■will contribute to the general progress." There is 
oothing in such a prediction, she continues, which 
does not rest on scientific premises, and nothing in it 
to laugh at, after the manner of the smart young men 
who are now getting up funny articles on Mr. Parkes' 
experiment. 

' ''PJe apfe is unquestionably the most intelligent and 
the most manlike of the lower animals, both physi- 
cally and mentally and morally. He may be far away 
from the superior races of men in intellect, but the 
dilfaeence between him and the lower races is much 
; marked. The black chimpanzees of Africa have 
like those of the negroes. They live.in com- 
id|Mait>ies, fight in concert, and care for their wounded. 
^^^ are yery clever in the use of their hands and 
warn, ttirowiog stones better than street boys. Baf^ 



Preservation of Eggs. 
Australian eggs are preserved in the following simple 
manner : The vessels in which the eggs are to be placed 
are glass jars with patent'stoppers, vulcanized India- 
rubber joints making them perfectly air tight. As 
soon as the eggs have been collected, the jars &re stood 
in hot water lor some time, and left until the air in 
them has become thoroughly warm and rarefied. The 
jars having been heated, the eggs are wrapped up in 
paper to prevent them knocking together, and placed 
in a warm receptacle, their pointed ends being upper- 
most. The jars are immediately closed up, and then, 
and not until then, are removed from the hot water. 
It is said that if this process is skillfully carried out, 
the eggs will be as fit for the breakfast table as the day 
they were laid, many months after they were put in 
the jars. The great secret of success in carrying out 
this method is, no doubt, to thoroughly heat the air in 
the jars. The eggs will stand a better chance of keep- 
ing, if the paper in which they are packed is previously 
baked and used warm. Patent stoppered jars are not 
absolutely necessary, ^ny stopper answering which 
effectually excludes the air. At the late Birmingham, 
Eng. , cattle show, prizes were offered for the best dozen 
of preserved eggs, and they were given, as was the case 
the year previous, to those preserved in simple lime and 
water, or packed in dry salt. Samples were shown 
covered with melted suet, beeswax, oil, or lard, and all 
these were good. But strange to say, one exhibit which 
had been rubbed over with pure vaseline as soon as 
laid was the worst of all. All the eggs were putrid. 



Plaster Oasts from Pbotograpltlc Cllcbes.* 

It is sometimes desirable to convert a photograph 
{say of certain of the Microzoa) into a plaque, which 
can be mounted on a tablet and exhibited in a ease. 
This can be done by taking plaster casts from reliefs in 
gelatine. They are producible in two ways : 1. On the 
commercial dry plate. 2. On cliches of bichromated 
gelatine. 

1. On the commercial dry plate.. I have experimented 
with a few makes, but find the gelatine too soft in 
most cases. One make (possibly containing bichro- 
mate) gives tolerably good results, but different batches 
differ in their power of resisting the rather severe treat- 
ment to which they are subjected. The treatment is 
quite simple, and consists of dipping the plate (it must 
not be alumed) for a few moments in water, kept at a 
uniform heat of 90° Pahr. by an automatic gas regulator. 
I should think that a plate could be put on the market 
suited to this particular purpose, and its utility in the 
various photo-mechanical printing processes would in- 
sure a steady demand for it. 

While the relief is still moist and at its best, pour on 
No. 1 plaster, as in ordinary plaster casting, mixed with 
a little alum to harden it. When dry, the plaster leaves 
the gelatine without much trouble, no lubricator being 
needed. The resulting cast may, of course, be colored 
if desired. 

2. On bichromated gelatine. This method is well 
known. It has the gre^A advantage of being capable 



of giving a higher relief if required, according to the 
thickness of the gelatine. On a moderately hard gela- 
line ihot water may be used, a fact known almost as 
long as photography. A little caution must be exer^ 
cised in the choice of a subject. Their microseopied 
sections are, for obvious reasons, unsuitable where 
strict accuracy is required ; but when the lights and 
darks of the cliches (upon which intaglio and relief de- 
pend) nearly correspond to the real intaglio and relief 
of the object photographed, the resulting cast will, of 
course, be accurate as well as beautiful. 

Thomas Stock. 



Trade Schools. 

The action taken by the Master Plumbers' Associa- 
tion of New York in recognizing the trade school as 
one of the future sources of our supply of skilled 
workmen, following the adoption by the master stone 
cutters of a similar course, is attracting considerable 
attention from trades unions. The leaders of these 
organizations have virtually committed them to the 
policy of restricting not only the supply of workmen, 
but the hours of labor, when in their power, so as to 
make of each particular craft as much of a close cor- 
poration as possible, providing plenty of work for all 
who may be admitted within the limits, but leaving 
none for outsiders, and taking from them every possi- 
ble chance of entering the precincts of the trade or- 
ganizations. 

The persistency with which they have adhered to 
this principle, the importance they attached to it, 
and the sacrifices they were willing to make to majar 
tain it, have been abundantly demonstrated during t^ 
strike of the journeymen plumbers in New York. 

Hitherto, the workman has claimed the sole right 
to undertake the education of the boy entering his 
trade, and the master has been for the most part sat- 
isfied to let the lads shift for themselves. They come 
to spend a large portion of the first year or two years 
of their shop life in the performance of little else but 
menial duties ; and progressing from this department 
almost at the option of the journeyman to the stage at 
which they are first allowed to take hold of tools and 
material, they gradually reach the period when they 
are considered by the union to which they aspire to 
belong entitled to a full day's pay as a journeyman. 
There is no attempt to determine their value as me- 
chanics ; by virtue of their payment of the union en- 
trance fee, and the" receipt of a card, they are entitled 
to the same wages as the men who [have spent a life- 
time at their trade. 

In no profession or calling is this crude system ad- 
hered to except in mechanical trades — just where tk 
man's value depends wholly upon the degree of skill he 
possesses, ^e doctor, the lawyer, the engineer, the 
architect, even the bookkeeper nowadays, must at- 
tain a certain degree of proficiency at his own expense 
before he becomes entitled to recognition in the vo- 
cation he has chosen ; only the skilled mechanic is a 
beggar — depending on the charity of his fellow work- 
man for the means of learning his business. 

The masters are beginning to realize the helpless po- 
sition to which this condition of affairs reduces them, 
and already in some trades they have been looking 
tor some factor that will aid them in assuming control 
of the training of young aspirants for their employ- 
ment. The trade school offers at once a means of 
effecting the desired change and at the same time of 
improving the capacity of the mechanic ; and though, 
in the course of the transformation, the union may lose 
some of its arbitrary hold upon the workman, in our 
opinion both union and, workman will be benefited by 
the change. That work done encourages other work, 
has long been recognized as a fact, and the character of 
the work regulates the nature of the demand. If for 
the present slipshod manner of training boys we sub- 
stitute a strict course of technical instruction, and es- 
tablish at the same time a standard of proficiency for 
our workmen, we limit the number of members of a 
trade in time to those qualified to practice it, and this 
no workman having his own interest at heart can op- 
pose. The trade school will either deprive the union of 
the dead timber that encourages the progress of the 
progressive workman and advance the interests of every 
craft recognizing its value, or it will convert these or- 
ganizations into a stagnant pool of incompetency that 
all employers would shun, if they oppose the education 
of the apprentice. The trade school has come to stay ; 
the trade union can choose between a dignified exist- 
ence or an ignominious extinction, according as it en- 
courages or opposes this coming factor in the progress 
of our industrial classes. — Sanitary Plumber. 



* A commaidcstkHi to the Edisbuigh Qsologloal Societ;. 



A NOVEL and valuable application of photography 
has been made by the- Century Company, combining 
the complete preservation of valuable copy against ac- 
cidental loss or injury by fire or otherwise with the 
greatest convenience in storage and handling. Over 
25,000 sheets of copy of a work on its way through the 
press, with interlineations, corrections, and additions, 
have been photographed on a reduced scale of only 1^ 
X 2 in. to the page, but easily legible upon magaifl.- 
catlon. 
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EKGIN££BIKG INVENTIONS. 

A low water alarm and Indicator for 
boilers has been patented by Mr. Charles Halts, of 
Torch Lake, Mich. In connection with a jointed frame 
and pivoted toggle levers is a properly connected float, 
80. a ranged that when the water In the boiler has fallen 
below a prescribed line, the fact will be made known 
by an indicator upon the boiler, together with an alarm 
from the whistle. 

A car coupling has been patented by 

Mr. Vladimir S. Bekofsky, of New York City. It has 
a hooked drawhead held loosely in a hollow drawbar, 
a sliding plate with cam slot acting on the hooked 
diawhead, with other novel feature8,„the design being 
such as to allow the cars to play in vertical and in hori- 
zontal planes without fear of casual uncoupling. 

A cat coupling forms the subject of a 

patent issued to Messrs. Henry Lehr and Charles Veroh, 
of Albany, N. Y. Combined with a hook pivoted to 
the drawhead, and adapted to engage a stud of an op- 
posing drawhead, is a rod with an arm adapted for 
movement in front of the hook to hold it raised, the 
coupling being intended to couple automatically, to be 
readily uncoupled, and to be adjusted at will to prevent 
coupling, without requiring train men to go between 
the cars. 

»-♦•• - 

HISOELLANEOirS INVENTIONS. 

Beveled glass forms the subject of a 

patent issued to Mr. Charles P. Oudin, of New York 
City. This invention consists in making the plate with 
an offset between the bevel and the face of the glass, 
whereby the face of the glass is made to stand out from 
the bevel in clearly defined lines. 

A safety pocket ifas been patented by 

Ife. Bli Strouse, of Baltimore, Md. It is formed in tKe 
tef^ <rf the vest, iind located in the lower right or left 
corner, concealed and securely closed by the buckle or 
back strap of the vest, which extends across the mouth 
of the pocket and forms the front side of the mouth. 

A combined sewing machine cover and 

stool has been patented by Mr. Guul O. Brager, of 
Osage, Iowa. The cover is adapted to inclose the head 
of a machine, and has a leg frame fitted within it, 
which lies within the cover when the latter is adjusted 
to the machine, and are adapted to support the cover as 
a stool when bo desired. 

An automatic elevator gate has been 

patented by Mr. George T. Fallis, of St. Joseph, Mo. 
It is a eliding gate hung on ropes having weights, with 
aitevice for locking the gate in an open or a closed 
position, controlled by the movement of the elevator 
carriage, together with a novel construction for secur- 
ing the gate in the guides. 

A spool holder has been patented by 

Mr. Canova T. Cagle, of fieersheba Springs, Tenn. It 
consists of a light base plate, easily held by its retain- 
ing pin to the front of a lady's dress, and carrying an 
ana and stud onwhich spools of Uiread of differentsize 
may be readily adjusted, the device also carryinga 
mt^ature pincushion and thimble clamp. 

A wheel hub has been patented by 

Mrl Andrew J. Morrison, of Houghton, N. Y. This in- 
vention relates to the construction of the spoke tenons, 
the hub proper having improved spoke sockets, and an 
oil box and sand box, the combined hub and boxes, ex- 
cept the spoke ring, to be made of iron, steel, or brass, 
and the spoke ring to be made of wood or compressed 
paper. 

A churn dasher has been patented by 

Mr. John L. Maxwell, of Bentonville, Ark. It is 
formed of a series of beveled rings, having between 
them openings which converge toward the top, making 
a form of dasher which can be readily forced through 
the cream and is very efficient in separating the butter, 
the invention being an improvement on a former pat- 
ented invention of the same inventor. 

A key operating device has been pat- 
ented by Mr. David A. Childs, of Columbia, S. C. It is 
a split pulley adapted to be clamped u pon the shank of 
a door key, and grooved in its periphery to receive a 
cord extending over one or more pulleys to a distant 
point, so that when the cord is pulled, it will turn the 
key-to lock or unlock the door, according as the cord is 
wound. 

A gas and air compressor and dry 
vacuum pump has been patented by Mr. August Osen- 
bruck, of Hemelingen, Prussia, Germany. An ordinary 
slide valve gear is employed, with secondary cut off 
valve, and the cylinder has pressure relieving valves, 
so that, the secondary cut off being permanently ad- 
jQsted for a certain difference between the exhaust and 
compression pressure, variations will be provided for by 
the relieving valves. 

A mosquito canopy has been patented 

by Mr. William W. Barnum, of Indianapolis, Ind. It 
consists of an adjustable slatted rectangular frame, with 
pins and slotted standards adapted to receive them, 
pivoted supporting bars and other novel features, in- 
tended to make a cheap and efficient frame for support- 
ing the ordinary fabric netting, and one that can be 
attached to any.ordinary construction of bedstead with- 
out marring it. 

A furnace for hothouses has been 

patented by Mr. William A. White, of Staatsburg, N. 
Y. Against two or more sides of a many sided shell or 
body ftre arranged independent coils of return or ser- 
pentine construction, to heat water, and thus transmit 
ttie heat, the coils being subject to separate control, and 
so arranged that the flow of hot water fmay be conve- 
niently turned on or off from any part of th^^tructure, 
SDd-&e supply in different directions readily regulated. 

A hot water pipe arrangement for 

heating purposes forms the mbject of another patent 
ieeued to the same inventor. T^ie invention, while ap- 
plicable to various heating purposes, is more especially 
deigned for heating hothouses and similar structures, 
axrd provides separate hot water circulating coils above 
the beating coils, bo connected that a riring circulation 
{B obtained. 



NEW BOOKS AND PUBLICATIONS. 
One Thousand and One Questions 
AND Answers in United States 
History. By B. A. Hathaway. Le- 
banon, O. : A. H. Hathaway. 1887. 
Pp. 99. 
This is a convenient little manual, whose scope Is 
sufficiently indicated by its title. It is dedicated es- 
pecially to teachers, but one use for it would seem to 
be in the preparation for civil service examination. It 
Is neatly printed, and is a good companion piece for 
other question and answer books by the same author. 

Steam Boiler Explosions which Oc- 
curred IN Victoria, between 
April, 1884, and March, 1885. By 
A. 0. Wannan. Melbourne : Edward 
J. Stephens. 1886. Pp. 30. 
This is a reprint of a paper read before the Victorian 
Engineers' Association; with it is reprinted the report 
of the discussion that followed its reading. It contains 
one illustrative plate. The paper, it is stated, was in- 
spired b^^e extraordinary number of explosions that 
occurred in the period designated in the colony. It is a 
useful contribution to the literature of ^boiler explosions, 
and the author shows much common sense in his treat- 
ment of the subject and remedies suggested. • 
* * Any of the above books may be purchased 
through this office. Address Munn & Co., 361 Broad- 
way, New York. 



'SBwismcjeis: anb ^IJPcr^onal. 



Thechargefor Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 



The late Mr. (?. Shaler Smith wrote : "I find that a 
man who knows his Trautwine thoroughly is a good 
enough all-round assistant for me." 

^^(W have facilities for. manufacturing sewing ma- 
chines in quantitie8,-wrlte 6. A. Anneit, Botbwell, Can- 
ada. (Something valuable.) 

Wanted— Small engine, gas or other kind, to drive 
two or three small printing presses. Address Deseronto 
News Co., Deseronto. Ont. 

Wanted — Second-hand bound volumes of Patent Office 
Gazette from 1870 to present ; one or |a11. f Address A. K. 
Mansfield, 177 La Salle St., Chicago. 

Claremont Colony, in Virginia, is growing very rap- 
idly. Send for free circulars and illustrated maps. J. 
F. Mancha, Raymond, Surry Co., Va. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Manfg. Co., 158 Lake St., 
Chicago, 111. 

Sample Fusible Plug. See lllus. page 179. 12 in. brass 
postpaid for $2. J. A. Grube, Beaver Creek, Ills. 

Telescope Lenses, Lowest prices. Gardam, 36 Maiden 
Lane, N. Y. 

Link Belting and Wheels. LinkBeltM. Co., Chicago. 
' The BaUroad Gazette^ handsome^ illu&tta ted, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

■ Protection for Watches. 
Anti-magnetic shields— an atisolute protection from all 
electric and magnetic infiuences. Can be applied to any 
watch. Experimental exhibition and explanation at 
"Anti-Magnetic Shield & Watch Case Co.," 18 John St., 
New York. F. S. Giles. Agt., orOilesBro. & Co., Chicago, 
where full assprtment of Anti-Magnetic Watches can 
be had. Send for full descriptive circular. 

Woodworking Machinery of all kinds. The Bentel & 
Margedant Co., 116 Fourth St., Hamilton, O. 

Concrete patents for sale. £. L. Ransome, S. F., Cal. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

The Knowles Steam Pump Worbs^ 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Presses & Dies. Ferracute Mach. Co., Brldgeton,N. J. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
**IAttle Wonder.''* A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark. N. J., and 92 and 94 Liberty St.. New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., NewHaven, Conn. 

Cutting-ofE Saw and Gaining Machine, and Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn. 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co. 
419 East 8th Street, New York. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

60,000 Emerson's 1886 ^~ Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith &'Co., Limited, Beaver Falls, 
Pa.. U. S. A. 

HoistingEngines. D. Frisbie & Co., New York city. 

"How to Keep Boilers Clean." Send your address 
for free 88 page book. Jas. C. Hotchkis8,93 John St., N. Y. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Niagara Steam Pump. 20 years before the public. 
Always first premium. Adapted for all purposes. 
Norman Hubbard, Manufacturer, Brooklyn, N. Y. 

Manufacturers' Advertising Bureau, 8 Broad St., N. 
Y. Benj. R. Western. Treas. Managers of advertising 
for firms. 20 years' experience. Best references. 

Double boring mactiines. Double spindle shaping 
machines. Rollstone Machine Co., Fitcbburg, Mass. 

Astronomical Telescopes, from 6" to largest size. Ob- 
servatory Domes, all sizes. Warner & Swasey, Cleve- 
land, O. 

Split Pulleys at low prices, and of same strength and 
sppearancd as Whole Pulleys. ^Yocom&Son^s Shafting 
WoAe, Drinker St., Philadelphia. Pa. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attentinn will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special liVrlUen lufornaatlon on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientlltc American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(1) C. H. La P. wants a cheap method 

for melting rubber. A. Rubber can be melted by 
heating in a can over a water bath, that is, the heat 
must be hot enough to melt, but not burn. 

(2) B. F. R. asks : Why is stale bread 
considered more wholesome than new? A. Presuma- 
bly because it is more friable and porous, and not so 
tenacious. 

(3) Gr. A. B. asks : Must the wire for 

armature and magnets in dynamos necessarily be all 
of one piece, or can several pieces be used, provided 
that they are very carefully spliced and of the same 
gauge? A. Joints in the coils of field magnet and arm- 
ature should by all means be avoided. If it is ne- 
cessary to join them, they should be soldered with 
resin fiux, not with acid. 

(4) J. N. W. writes : I want to construct 
a small dynamo, similar to the one illustrated in Sci- 
EKTiFic Amebicak Supplemekt, No. 161. 1. How 
many pounds of wire will it require to wind the mag- 
nets? A. Five or six pounds for the field, and a half 
pound for the armature. 2. If I increased the length 
of the magnets and armature, would it increase the 
power in anything like proportion? A. The power 
will increase in a more rapid ratio. 3. Will it give a 
sufficiently strong current to work a small incandes- 
cent lamp of four caudle power, either with or 
without battery power, to excite the electro-mag- 
nets? A. Tes. 4. And will it answer to do electro- 
plating on a small scale? A. It is not adapted for 
electro-plating, but will answer on the small scale. 

(5) E. A. S., Jr., says: In regard to an 

inquiry for a wash for preventing rabbits from gnawing 
fruit trees: A little tallow applied to the trees will 
preserve them from rabbits. Lard should not be used, 
as it is likely to strike into the wood. Some use a 
mixture of one part each Of tallow and tar j but tallow 
alone is sufficient. 

(6) Gr. O. K. asks how to make the com- 
position that stove-pattern makers use for ornamenting 
their wood patterns. A. The composition is the same 
as used in picture-frame work, and made of whiting 
and thin glue worked in a stiff putty, then pressed into 
moulds of wood or metal. Oil the mould with boiled 
linseed oil to prevent sticking, using a brush for this 
purpose. 

(7) J. P. L. asks : 1. Is it known why 

the apsides revolve? A. The revolution of the apsides 
IS due mainly to the unequal attraction of the sun on 
the moon and the earth. The sun being outside of the 
moon^s orbit distorts its otherwise true elliptic orjbit, 
and produces a swinging motion of the plane of the 
orbit, with a corresponding motion of the nodes and 
apsides. 2. Is Kepler's observation of the radius vector, 
as laid down in his so-called second law, accurate? 
A. The second law of Kepler is accurate for elliptic mo- 
tion of two bodies alone, but the perturbations of the 
planets among themselves produce deviations in the ap- 
plication of the law, which are .well understood, and 
form sonic of the finest demonstrations of geometric 
astronomy. This is beautifully shown in the investiga- 
tion of the center of gravity'of the solar system, which 
is found to be moving in aset of very complex spirals, 
from near the center [of the sun to as far as 800,000 
miles from its center, or a half|diameter beyond itsjsur- 
f ace,' in a period of a little over 7,000 years for its com- 
pletion. 



INDEX OF INVENTIONS 

For -wblcb Ijetters Patent of the 
United States nrere Granted, 

March 1, 1887, 

AND EACH BEARING THAT DATE. 

I See noteut end of list aliout copies of these patents.] 



.aiolian harp, O. J. Holbrook 35S,M8 

Alarm. See Water alarm. 

Anvil, Statham & Price .358,766 

Apple cor»r. !>. R. Simpson 398,792 

Arm rest for books. J. B. Schonacker 3S8.698 

Axle bearing, car. T. H. Stone........ 858,499 

Axle box, M. Hamlin 358,659 

Axle box, car, J. Timms 358,583 

Axle boxes, dust guard for car, F. Taylor 858,506 

BakinK powder, A. W. Holway 368.612 

Bale tie, A. 8. Hallidie 358,608 

Ball and cap snapper, combinecl return, C. Seller.. 858,487 

Bnr. See Grate bar. 

Battery. See Galvanic battery. 

Bedstead, foldinK, A. Iske... 358,461 

SellrS^ensiontsblecaU, J. B. Johnson..... 368,614 

Belt.'Srtvlng, q. A.S<!hieren... 368,790 

Belti^Silaoer, J. J. Railsback 

Belts, appaftkt^s for . making laminated, H. 

Qandy 

Belts, formlnR endless laminated. H. Gandy 



Binding post, G. Westlnghouse, Jr ;. .: 3J8418 

Blind, sliding window, 6. Poppert '. 869,477 

Blower fo^ stoves and fireplaces, J. F. Hess 8!i8,M7 

Board. See Ironing board.. Wash board. 
Boiler. See Coiled tube boiler. Sectional boiler. 

Wash boiler. 
Boiler sections, machine for making, J. Windle.;. 396,634 
Boilers, device for placing fusible plugs in, J. A.-,. 

Grube 358,857 

Book holder and line indicator, note, A. H. Mer- 
rill 368,814 

Boom for sailing yachts, F. C.Johnson 568,678 

Boots, etc., machine for rounding or beveling the 

Insoles of, B. Ralnaud °. 3Si,78S 

Bottle filling machine, H. E. Sctarader 368.576 

Bottles, etc., safety attachment for, V. Ooriot. ... 96^484 
Box. See Axle t>ox. Letter box. Paper box. 
Stop or eiiFb box. StufiQng box. Wagon bOJCr 

Bracelet catch, E. P. Beach .,..;.. 36S,7iO 

Bracket. See Shelf bracket. 
Brake. See Car brake. Engine brake. Wa£an 
brake. 

Bran cleaning machine, A. Hunter 858,670 

Breast form, J. li. Wells 368.7U 

Bridles or halters, crown piece for, D. T. Cham- 
bers 368,541 

Bucket elevator, endless belt, W. G. Herbert 368,551 

Bung, L. B. Bowker .368.1136 

Burner. See Ga^ burner. 

Bustle. A. H. Brinkmann 368,736 

Bustle, V. H. Buschmann 368,800 

Bustle, J. L. Wells : »8,718 

Button, collar, H. S. De Solla 358,433 

Button fastener, G. W. Prentice 338,481 

Button fastener, J. F. Thayer 368,607 

Cabinet chair, C. S. F. Kirkeby •. 868,016 

Can. Seelnsulatedcan. Milk can. Oil can. 

Can feeding machine, H. R. Stiokney, 2d 868,498 

Can testing machine, D. M. Monroe :.,. S68,tt2 

Car brake, automatic, W. F. Cummings S68;fi47 

Car, cable railway, H. W. McNeill 368,«86 

Car coupling, V.S. Bekofsky 368.641 

Car coupling, S. D. I^ooke .'. ffl8,«85 

Car coupling, J. D. Miller 3S6,6$1 

Car coupling, liehr & Verch iQ8JS17 

Carseat, C. W. Johnson. 3S8,l6t 

Car signal, street, C. F. Rogers 368.484 

Car spring, S. D. Tripp 368,508 

Car starter, Brady & McCanna 368,643 

Cars, bundle rack for railway, D. S. Page 358eM» 

Cars, cable grip for, D. W. Smith , 3«8,W8 

Cars, street indicator for, C. H. Miller 368,467 

Carrier. See Package carrier. 

Cartridge, blasting. Heath & Frost 368^11 

Cartridge Implement, Boyd & Hurlbutt 368,761) 

Cartridge loading machine, W. B. Elam 358^440 

Cartridge shells, tool for interiorly shouldering, 

J. Smith 358,704 

Case. See Shipp.ingcase. 

Casting car wheels. W. Wilmington : 368,766 

Casting printers' leads, mould for, H. F. Wellman 368,635 

Chain wheel, J. M. Dodge 368,771 

Chair. See Cabinet chair. Folding chair. Swing- 
ing chair. 

Chair, J. Lueders 366.466 

Chenille ornament, .S. Green 358.606 

Chimes frame, T. Brabson , 368,726 

Churn dasher, J. L. Maxwell 358,«* 

Churn motor, IS. Lu Prall ..3GI^W 

Clasp for elastic straps, etc.C. Voorhis ^... 

Clock or Watch dial, J. Singleton 

. Closet. See Dry closet. ' . : ' 

Clothesline support, T. E. D. Power 368,819 

Clothes washer, J, T. Campbell 868,646 

Coiled tube boiler, M. R. Clapp 398.430 

Converter, L.G.-Lanreau , 868,659 

Conveyer machine, J. M. Dodge 368,65^ 

Cot, convertible, L. Banks 368,528 

Cotton packer, J. T. Dulany :. 368,805 

Countersink, H. Clark 398,781 

Counterweights, device for winding up, V. Popp.. 368,623 
Coupling. See Car coupling. Thill coupling. 
Crusher. See Grape and apple crusher. 

Cultivator, H. J elks 868,453 

Cultivator, W. A. Knowlton 358,557 

Cup. See Grease cup. 

Currycomb, L. W. Tamer 858.510 

Cushion. See Spring cushion. 

Cuspidor holder, J. Nassauer 36S.688 

Cut-off and strainer, rain water, E. Rowe 

Cutter. See Ijeather cutter. Wire cutter. 
Dining table, dressing case, work stand,, etc., com- 
bined, G. Siebert. i 

Distilling alcohol and other volatile substances^' 

apparatus for, G. Jordan ,. i 

Ditching machine, A. Burcham i 

Dodr hanger, A. X Ives ; ! 

Door mat fastening, L. King. 

Draught equalizer, L. H. Jacoby 368,7^ 

Draught tube for effervescing drinks, W. P. 

Clark : 368,660 

Dredging machine, W. H. Milliken .168.686 

Drill. See Mining drill. 

Drilling rails, girders, and the like, device for, A. 

L.Stanford ; 358,786 

Dry closet, B. C. Condit 368,646 

Bar muff, D. Basch 868,718 

Eggs, preserving, J. T. Gray 868^696 

Egg preserving device, O. W. .Tones. :. 358,466 

Egg tester, B. B. Gurley 368,444 

Electric conduit, R. L. Harris ~ 366,606 

Electric motor, M. W.Long «8,882 

Electric .station indicating apparatus, W. L. 

Bundy , 358,645 

Electrical conductors, duct conduit for. Holt & 

McGinty 358.778 

Elevator. See Bucket elevator. 

Elevator gate, automatic, G. T. Fallis 363,^ 

Engine. See Pressure engine. Steam engine. 

Engine brake, stationary. F. G. & J. B. Btsbee.i... 358,631 

Extractor. See Nail extractor. 

Fabric turfinc implement, R. L. Simons 368,^ 

Fan, fly, W. R. Fowler , 368,80!' 

Fanning mill, J. S. Constant 36(>,5« 

Farm gate, J. Christensen 368.7'29 

Feed water heater, W. S. Rowe . . : 858;881 

Feed water heater, H. Warden 358,514 

Fellies, manufacture of metal. Smith & Kelley.... 868,494 

Fence, CO. Lee 368,461 

Pence, flood, A. Z. Sims. 868,491 

Fence machine. @f Farmer ., . 368^ 

Fence machine, wire, A. H. Gore 8G8,6Q& 

Fe&ce machines, tension device for wire, P.'Kes- 

ling ; ....^^ 

Fence making machine, T. B. Leoky ,...'...., 

Fences. metal picket for, J. B. Emerson 

Fertilizer distributer, W. W. Eowmah. . ...;... 36KT4i 

Fifth wheel, S. Burdsall «. ,...-a6MK 

Firearm sight, Orr & Holmao if^l^t 

Firearms, sight j^teiector for, O. B. Decnmbns.... W,TiM 

Flredoor, W.&Wi-a-, Rosa ...>........ w.K.attttW 

Fire escape. E.Branttgam , SSijXt 

Fire escape, H. S. Holland ,,.... 
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rire extinguisher, band. O. L. Cbapln 358,429 

Fisherman's pole rest, Zwoyer & Aufse 358,627 

Fluid regulator, automatic electric. Page & Soden 868,691 
Flushing apparatus for canals, water closets, etc., - 

automatic, Kummerell.& Edwards S58,677 

Fog whistle machine, J. L. Chase 358,648 

Foldingchair. A. L. Hines ....'368,55* 

Force of blows, machine for indicating the, J. 

Tjtler 358,706 

Forgings, die for making rolled, G. F. Simonds. 

858,628, 358,629 
Fork. See Hay fork. 

Frame. See Chimes frame. Window screen 
frame. 

Fringe, manufacturing netted, C. W. Jackson 358,452 

Fruit picker, A. Haas 358,778 

Furnace. See Hot air furnace. Puddling fur- 
nace. 

Furnace for hot houses, W. A. White 358,635 

Furnace lining, B. C. Condit 358,515 

Furnace protecting, F. W. Gordon et al 353.604 

Galvanic battery, J. B. Perreur-Lloyd 358,464 

Gas and air compressor and dry vacuum pump, A. 

Osenbruck 358,689 

Gas burner, A. B. Lipsey 358,560 

Gas motor, F. Von Martini 368,7% 

Gas trap cover, N. Schwab 358,576 

Gate. See Elevator gate. Farm gate. Jump 
gate. 

Gate, J. Blcook 358,653 

Gate, S.W.Lee 358,462 

Gate,T. B. Thorn 358,760 

Glass, be veled, O. P. Oudin 368,784 

Glassware, machine for crimping, J. Blumenberg. 358,724 
Grain binders, deck cleaner for, W. N. Whitely."... 358,586 

Grain binding machine, C. Young — 358.798 

Grain cradle. P. B. Nalley 368,783 

Grain separator, A. Zastrow 358,825 

Grape and apple crusher. A. David 358,597 

Grate, B. k.¥. R. Hubbell 358.555 

Grate bar, revolving, P. BaJTerty 358,786 

Grease cup, C. C. Qerlach 358,739 

Grinding or polishing machine, W. R. Dickson (r). 10,812 

Grinding .or polishing wheel, L. R. Nourse 358,472 

Guard finger. W. H. Sharood 358.488 

Gylxinasiums. walking track for, R. J. Roberts.... 35S.483 

Gynecological stirrup, C. B. Walton 368.513 

Hame irons, uniting eyes to, O. M. Strong 358.501 

Hamering, L. E.Jones 358.742 

Hammer, power, W. R. Jenkins, Jr..... 358,672 

Handle. See Teapot handle. 
Hanger. See Door hanger. 

Harrow. H. J. Sharp 358,700 

Harrow, adjustable, W. T. Parker 358.622 

Harvester and busker, hand corn, A. Steiner 358,496 

Hats and other articles, apparatus for drying, W. 

H. Kendall 368,674 

Hayfork, E. V. R. Gardner 358.738 

Hay press, self-feeding. V. T. Wilson 358,637 

Hay rake, horse, D. Doan 358,785 

Header, C. M. & W. L. Slayback 358,6,10 

Heater. See Feed water heater. 

Heating apparatus. Babbitt* Wood 358,423 

Heating purposes, hot water pipe arrangement 

for, W. A. White 368,636 

Hedge, J. A Mitchell 868,815 

Holder; .S.ee Book holder. Cuspidor holder. La- 
bel holder. Lathe tool holder. Pillow sham 
holder. Spectacle case holder. Spool bolder^ 
Thread holder. Weatherboard holder. 
'Hook. . See Snap hook. Whiffletree hook. 

Horse rake, J. T. Lewman 358.680 

Horses, leg spreader for, C. W. Noyes 368,818 

Horseshoe bar, machine for rolling, H. J. Batch- 
elder. 358.426 

Hose pato»|gW. H. Loomls 358,618 

Hot air furnace, A. B. Paine 368,621 

Hub. wheel, S. Bgler... 368.736 

Hub, wheel, A. J. Morrison 3S8,68T 

Hydrant, C. H, Baush 358,719 

Hydrant, P. B, Perkins 368,567 

Hydraulic motor, E. Hay 338,777 

Induction coll, M. M. M. Slattery 358,793 

Induction coil regulator, M. M. M. Slattery 358,49<i 

Injector. H. Horden et al. (r) 10,8U 

Insulated can, C. B. Clisbee 358,732 

Insulating tube . for electric , conductors, C. L. 

Clarke 368,592 

Interlocking, apparatus, electro-pneumatic, G. 

Westlnghouse, Jr 358,519 

Ironing board, G. E. Palmer 358,748 

Jack. See Wagon jack. 

Jumpgate,Harrls&Pool 358,740 

Key for stringed instruments, H. W.White 358.764 

Key operating device, D. A. Childs 358,649 

Kneading .machine, v. Stirewalt 358,758 

Label holder, D. P. Brophy 368.644 

Ladder, L.R. Williams 358..523 

Lamp extinguisher, C. P.Hall 358,658 

Lamp, Incandescent electric, T. A. Edison... 358,599 

Lump, Incandescing electric, T. A. Bdison 868,600 

Lamps, sealing in of wires for Incandescent, M. 

M.M. Slattery 358,493 

Lathe forturning round rods, M. E. Stockwell 358,759 

Lathe tool holder, C. B. Hall 358,607 

Lathing, metallic, C. Swinscoe 358,503, 358,604 

Leather cutter, N. B. Jones 358,779 

Lesson displaying device, C. R. Viehofer 358,761 

Letterbox, C. F. Teller 858,632 

Lifter. See Pot and lid Ufter. Transom lifter. 

Light fixture, extension, P. 6. Brown 358,802 

Lime burning, J. & J. Drnecker 358,487 

Liquid separator, centrifugal, C. A. Backstrom 357.587 

Liquids, apparatus for drawing. H. M. Powers 358,480 

Lithography from photographs, producing copies 

for,J. B. Germeull-Bonnaud 358,774 

Loading and unloading apparatus, K. B. Lathrop. 358,658 

Lock for sliding covers, S. B. Hurlbut 358,450 

Low water alarm and ^Indicator for boilers, C. 

Hults 358,667 

Lubrtoator.B. N.Payne 358,476 

Mechanit^l movement, J. Berry 858,768 

Metal ornamentation, C. BerUn 358,767 

Metals and utilizing the same for jnetallurgical 

purposes, producing Blllclous, C. Heusler 3S8.662 

Meter. See Water meter. 

Middlings purifier, A. Hunter 358.669 

Milk can. E. Moore 358.468 

Mill. See. Fanning mill. Pulp mill. 

Mining drill. Powell & Lewis 358.479 

Mosquito canopy, W. W. Barnum 358.639 

Motion, jdevice for converting, S. Barr 358.629 

Motion, device for transmitting, D. E. Conner 358,431 

Motor. See Churn motor. Electric motor. Gas 
motor. . Hydraulic motor. Pressure motor. 
Spring motor. 
Motors, method of and apparatus for synchroniz- 
ing and regulating the movements of, J. H. 

Rogers,. ..,.., ,.., 368.753 

Music leaf turner, C. Landgraf. , 358,679 

NaU ontuiuc ni»ohiiie, W. Wlckerabam 353,522 

Nail dIsMbptiiiK cnil itrtTins "*■''""». F. F. B;^- 
moD^^.....!., ».... 



Nail extractor, G. J. Capewell 858,640 

Nail machine, wire, CO. Hill. 368,663 

Nail making and driving machine, Weeks & 

Stone 368,719 

Nails, making, H. Weeks 358,709 

Necktie fastener, P. D. Renway, Jr 358.721 

Oar, front facing automatic feathering, B. F. 

Steele 368,757 

Oil can, vented, A. Hallowell 358,811 

Organ reed, C. N. Rand 358,671 

Package carrier, S. W. Barr 858,717 

Packing, piston, A. V. Fausek 358,442 

Pallet, C. Seybold 368,791 

Paper box. F.N. Forster.... 358,806 

Paper box, G. L. Jaeger 368,671 

Pen, fountain, P. E. Wirt 358,525 

Pencil, etc., copying. H. S. Myers 358.746 

Photographic reproduction, A. Mueller-Jacobs., . 368,817 

Photography, A. Mueller-Jacobs 358,816 

Picker. See Fruit picker. 

Pillow sham holder. J. b\ & J. C. Kurtis 368,459 

Planter, combined cotton and corn, G. W. Bev- 
erly 358,728 

Planter, com, G. C. Avery 368,638 

Planter, corn, S. S. Rrooks 358,537 

Planter, expansion double shovel corn and cot- 
ton. R. E. B. Draper 36a4T6 

Pocket, safety, B. Strouse 358,828 

Poles and thills, device for bending and drying 

carriage, W. D. Parker. 358,692 

Pool rack, self-tallying, A. Minnick 868,782 

Post. See Binding post. 

Pot and lid lifter, J. W. Chestnut 358,803 

Press. See Hay press. 

Pressure engine, electric fluid, G. Westlnghouse, 

Jr 368.520 

Pressure motor and circuits therefor, electrically 

actuated fluid, G. Westinghouse. Jr 358,713 

Pressure motor, electrically actuated fluid, G. 

Westlnghouse, J r 358,521 

Printers' Inking rollers, composition for applica- 
tion to the surface of, A. Worthage 358,797 

Printing machine, alberttype, J. T. Hawkins 3^,661 

Printing machines, cushioning device for, C. Pot- 
ter, J r 358,568 

Printing machines, ink fountain for chromatic, J. 

Nuebling 358,473 

Projectile, rolled conical, G. F. Simonds 368.627 

Propelling vessels, mechanism for, G. C. Baker... 358,425 

Pruning implement, R. B. Holden 358,665 

Puddling furnace, revolving, Wellman & Goetz . . . 358.763 

Pulp mill, H. P.Cheney 358.593 

Pump, G. S. Putnam 358,570 

Pumping engines, vertical compound balanced 

duplex, E.B.Clark .' , 358,591 

Punch, M.Maroll r 358,683 

Puzzle, H. Oellrlch 358,620 

Rack. See Pool rack. 

Rallwayfrog, street, A. J. Moxham 858,619 

Railway rails, etc., automatic ' mechanism for 

straightening, A. J. Gustin * 358,810 

Railway system, cable, W. l. Ludlow 358,781 

Railways, subway for cable, Vogel & Whelan .168.584 

Railways, suspended conductor for electric, C. J. 

Van Depoele 358,512 

Rake. See Hay rake. Horse xake. 

Razor, saf ety, G. Rein 358,751 

Registers, dust receiver for pipes of floor, I)\ M. 

Colston , 368,733 

Regulator. See Fluid regulator. Induction coil 

regulator. 
Ring. See Hame ring. 

Rolling hollow ware, machine for, J. T. Duff. 368,438 

Roofing material, G. W. Swan 368.502 

Roofing plate or shingle, metallic, L. D. Cortrigbt 858.596 

Rotary shears, J. T. Duff 358,439 

Ruling tissue paper, C. G. Mortimer 358,746 

Saddletrees, die for Imaking harness, W. H. Bua- 

tin 868,801 

Saw, J. B. Emerson 358.773 

Saws, feed roll for gang, W. Harvey 358.550 

School seat and desk. Shrlver & Peard 358,702 

Scrubber, A. B. Robinson 358,625 

Seat. See Car seat. School seat. Vehicle jump 
seat. 

Sectional boiler, Hopson, Jr., & Daniels 358,448 

Separator. See Grain separator. Liquid sepa- 
rator. 
Sewing machine cover and stool, combined, G. O. 

Brager 368,643 

Sewing machines, signature gauge for book, E. F. 

Cone... 368,594 

Sewing machines, take-up for book, J. R. Rey- 
nolds 368,5/2 

Shears. See Rotary shears. 

Shears, I. Fitts 358,548 

Shelf bracket, J. W.Albro .368.766 

Shingle sawing machine, P. O'Connor 368.474 

Shipping case for comb honey, N. N. Betslnger... . 868,722 

Shirt, A. S. Strouse 358,822 

Shoal water alarm, L. BYlk 358,655 

Shoe stretcher, W. Jones 358,456 

Show stand, J. R. Palmenberg 368,476 

Shuttle and mechanism for operating the same, 

rotary, D. Porter 358,750 

Signal. See*Car signal. 

Signal Instrument, transmitting, Pearce & Jones. 358,694 

Silk fabrics, making filling or tram for, R. Simon.. 868,489 

Skates, fastening device tor, B. H. Barney 868,716 

Slate, school. Stuntz & Clerke 358,581 

Snap hook, R.W.Jones 358.813 

Snow plow, A. Roberts .j^. 358,6^ 

Soldering machine, can, F. Westerbeck 358,516 

Spectacle case holder, A. H. Palmerton 358,566 

Spindles, mechanism for reversing rotation of re- 
ciprocating, J. W. Strong 3.W,790 

Spool, L. O. Smith 358,705 

Spool holder, 0. T. Cagle .* 358,727 

Spring. See Car spring. 

Spring cushion, G. W.Murray 368,663 

Spring motor, S. B. Hughes 358.668 

Sprinkler, C. D. Parks &W.e93 

Stamps, inking pad for, B. Reynolds 358,482 

Stand. See Show stand. Washstand. 

Steam engine, T. L.Dennis 358,598 

Steam engine, U. B. Dow 358,435 

Steam generating and heating apparatus, H. M. 

Young. 858,824 

Steam trap, B. M. Ivens 358.666 

Stirrup, safety saddle, J. H. Gibson 358,603 

Stitching, machine for forming over-edge, A. C. 

Saxton 358.674 

Stool, adjustable, R. E. Hammer 358,660 

Stop or curb box, G. A. Warner 358,515 

Stove, V. S. Bekofsky .158.640 

Stove. G. H. Munter 358,470 

Stove, gas. J. F. Pond ; &'>8.478 

Stove, hot blast, V. O. Strobel 358.500 

Stove, lamp, C. A. Tatum 358,505 

Stove or furnace, heating, L.. P. Converse... 868,432 

Stoves, ovenforoUorvapor, J. E. Welling........ 358,762 

Strainer, fluid, E.J.Pope '. 358,749 

Btaffing box. C. P. WetlnriU «........, 



Surgical instrument, B. H. Camp 358,539 

Swinging chair, O. Shepardson 358,701 

Table. See Dining table. 

Tacking machine, hand, Coupal & Holland 358,770 

Tapping mains, machine for, O. B. Hall 358.445 

Teapot handle. E. E. Stow. 358,580 

Telephone, W. D. House 358.812 

Thermostat, J. J,. Campbell.. 368,728 

Thermostat, E. W. Upton '.. 358,511 

Thill coupling, W. O. Boughton 358A16 

Thill coupling, J. W. Findley... , 358,443 

Thill coupling, F. P. Keniston 358,780 

Thill coupling, A. W. Sibley 358,577 

Thill coupling, W. Watkins 358,708 

Thread holder for spools, Kenyon & Baron 358,875 

Tie. See Bale tie. 

Tobacco, machine for granulating and cleaning, 

J. D. Goodwin 368,549 

Toboggan, C.H. Emerson :.... 358,601 

Torpedo, marine, S. H. N aly 358,471 

Toy gun, G. Woods 358,526 

Toy pistol, L. Hill... 368.664 

Toy safe, A. C. Rex 358,697 

Track for use In transport work, A. F. Wester- 

lund ; ..,.. 868,517 

Traction wheel, F. Belndorf 368,532 

Transom lifter, C. B. Steller 368,679 

Trap. See Steam trap. 

Trunk, J. H. Farel 358,737 

Tube. See Draught tube. Insulating tube. 

Tubes, machine for forming, C. P. Higgins 358.562 

Tug, thill, T. M. Pantall 358.785 

Type writing machine. N. G. Moore 358,469 

Umbrella support, A. B.Stevens 358.407 

Urinal stall, J. Clifford 358,651 

Valve, balanced slide, B. J. Armstrong 358,799 

Valve, steam-actuated, F. A. Cresswell 358.804 

Valves in mains, electrical apparatus for operat- 
ing. F. B. Graves 358.775 

Vehicle jump seat.C.H. Stratton 358,794 

Vehicle running gear, J. P. Harter 368,446 

Vehicle, spring, J. C. Barry.. 358,580 

Vehicle, two-wheeled, B. F. Rix 358.752 

Vehicle wheel. C. Behringer 358.611 

Vehicle wheel, M. L. Smith .' 363.631 

Velocipede, T. Bierau 358.533, 358,690 

Velocipede, J. H. Cilley 858.730 

Veneering, wood. I. H. Spelman 358,495 

Vine su|»port, J. P. Crutcher... 358,696 

Violin, E. Bunestrom 358,578 

Violin, diminished tone, C. F. Chew 858,542 

Wagon box, J. B. Bardin 358,588 

Wagon brake, N. B. Thompson, Jr 358,6,13 

Wagon dump and elevator, J. S. Kidd 358.457 

Wagon jack. M. L: Scivalley 368.485 

Wall paper, W. Campbell 358.647 

Washboard. W. R. Van VUet 358.707 

Wash holler, G. Bergenhelm 358,589 

Washstand, portable, H. C. Lowrle 358,743 

Washstands, device for attaching splasher mats 

to, A. E. Robinson 358,626 

Washer. See Clothes washer. 

Washing machine, G. W. Livingston 358,681 

Watch, stem winding, J.Bachner 358,424 

Water meter, diaphragm, J. Thomson....' 358,508 

Water or gas pipes, stopcock box for, Reichert & 

Fuller 368.696 

Weatherboard holder, A. Scott 358,699 

Well, tibe, F. H. SmlJ^h 368,578 

Wheel. See Chain wheel. Fifth wheel. Grind- 
ing or polishing wheel. Traction wheeL Ve- 
hicle wheel. 

Whiffletree hook, W. A. Osborne. 358.565 

Window, O. Flagstad 358,773 

Window jambs, machine for cutting openings in, 

J. Leland 358,463 

Window screen frame, C. D. Tabor 868,582 

Wire cutter and saw, combined, C. W. & W. C. 

Collyer 358.544 

Wire rope, machine for making, W. Hewitt 358,663 

Wire twisting tool, C. C. Alexander 368,715 

Wood, ornamenting, A.Komp 868,768 

Woodwool wadding, P. Hartmann 358.610 
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Inside I'nffei each insertion - - - 75 cents n line* 
Back Pniee, encli insertion - - - Sl.UU ii liue. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is s-Jt in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



SEBASTIAN. MAY& GO'S 

Imptoni BCKW Cittlig 
UAlAfld Power 

Drill Presses, Chucks, Drills, 
Dog^s, and machinists' and ama- 
teurs' outfits. Lathes on. trial, , 
Catalogues mailedon application 
165 W* !id St., Ciuciuuati, O 




ICE-BOATS — THEIR CONSTRUCTION 
and mana«;ement. With working drawings, details, and 
directions in full. Four engravings, showinp mode of 
construction. Views of the two fasteft ice-sailing toata 
used on the Hudson river in winter. By H. A. Horffall, 
M.E. Contained In Scientific Amehican StrppLn- 
MENT, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the £aU> 
ing and markagement of ice-boats. Price lO cents. 



EXCELLENT BLACK COPIES Of anything written of 
dravm wit h tuiy Pen^(or Type Writer) bythePatetit 
" ~ " ~ Only equalled by 

Lithography. 
_ _ _ Specimens Free. 
AUTOCOpyjST Co., 3 Thomas Street, New York. 



UTWH//I. wiiiu u/iiy reu \ui J.ypc vyh 

AUTOCOPYIST 



VELOCITY OF ICE BOATS. A COLLEO 

tion of interesting letters tothe editor of the Scientific 
American on the question of the speed of ice boats, de^ 
monstiating how and why it is that these craft sal] 
faster than the wind which propels them, niuptrated 
with 10 explanatory diagrams. Contained in Scientific 
AMERICAN Supplement. No. 314. Price 10 cents. Ta 
be had at this ofSce and from all newsdealers. 



Edward P. Thompson, Solicitor 
of Electrical Patents, 8 Beekmsn. 
Street, N. Y. Write for testimonials and instructions. 



ELECTRICAL. 



THE COPYING PAD.— HOW TO MAKE 

and how to use ; with an engraving. Practical dii actions 
how to prepare the gelatine pad, and also the an'iineink 
by which the copies are made: how to apply the written 
letter to the pad; how to takeoff copies of the letter. 
Contained in Scientific American Supplement, No.' 
438/ Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 




SCIENTIFIC AMERICAN SUPPLE- 

MENT. Any desired back number of the Scientific 
American Sttpplement can be had at this office for 
10 cents. Also to be had of newsdealers in all pfu-ts of 
the country. 



DESIGNS. 



Box, A. M. Fitch HMQ 

Bridle bit, F. Monier , 17,158 

Drum case, Foote & Kuapp 17,147 

Globes and similar articles, ornamentation of, A. 

Kribs 17.149 

Horse blanket, G. R. Ayres -. 17,144 

Lamp standard, F. Seipelt 17.161 

Oilcloth, C. T. & V. E. Meyer 17,lfilto 17,157 

Paper weight, match safe, etc., J. C. Gill 17,148 

I^stry wafer. G. A.Mayer 17,150 

Rug,J.Pegel 17,160 

Stove, heating, G. D. Dana 17,145 

Tin can, R. C. Anderson 17,143 

Water closet bowl, W. C. Feet .*.. 17,159 



TRADE MARKS. 

Beer, lager. F. Neumer 14,109 

Chocolate cream drops, W. M. Lowney 14,108 

Fertilizing products, manufactured. United States 

Chemical Company 14.110 

Gloves, Abegg, Daeniker & Co 14,111 

Ham. bacon, lard, tongues, and sausages, A. L. 

Heyer. 14.107 

Kerosene, Moore & Tudor •. 14,114 

Medicine in the form of suppositories. South Bend 

Medicine Company 14,117 

Peas, A. B.Cleveland Company 14,121, 14,122 

Potash, J. Brower & Co 14,112 

Rubber wearing apparel, Lambertville Rubber 

Company 14,113 

Soap, hard, J. F. Morse & Co 14.115 

Soap, white castile, Stallman & Fulton 14,118 

Stoves apd ranges for burning coal, wood, gas, and 

Qil. poking and heating, De Haven & Co. 14,106 

Teas, P. J. Towle& Co ..14.119 

Toilet articles and perfumery, J. B. Weaver 14.120 

Waterproofing and leather preserving, compound 

for, Rosseter & Smith 14,116 




ON STEAM BOILERS.— A LECTURE 

by J. M. Allen, delivered in the Sibley College course.— 
The steam boiler, its construction and. management.; 
DifFerent types of boilers. Material, Methodsof rltetii^. 
Fractures, Boiler explosions. Contained in Scientific 
American Supplemp^nt, No, 5:{3. Price lO cents. 
To be had at this office and from all newsdealers. 



Lists sent. 
K.Y. Machinery Depot, 

Bridge Store No. 16, 
Frankfort Street, N. Y. 



SINKING MINE SHAFTS.— DE- 

scription of Mr. Pcetsch's'method of sinking mine shafts 
in watery earth by means of freezing. With 2 engrav- 
ings. Contained in Scientific American Sctpplemknt 
No. 537. Price 10 cents. To he had at this office and 
from all newsdealers. 



I New Catalogue of Valuable Papers 

contained in Scientifio AMiiifClCAN supplement, sent 
fne of charge to any address. 

MUNN & CO.. 361 Broadway. N Y 



TUNNEL FOR FOOT PASSENGERS IN 

Stockholm.— Description of a difficult piece of tunnelinpi 
in which the freezing method was applied with success^ 
With 7 figures. Contained in Scientific Ambbioan 
Supplement, No. 54!2. PricelO cents. To be had at 
this office and from all newsdealers. 




Corrugated Copper Gaskets 

(patented), a&ed in place of rnbber or other 
deatmctible packings for connecUnfc flange 
pipea, cylinder lieads, steam clieiiB, etc. 
Thia gasket is not injnred by steam, oil, or 
acid Bolotions. U. ^. Mineral Wool 
Company, 88 €ortiandt St., N. V. 



THE ERODING POWER OF ICE.— A 

paper by Dr. J. S. Newberry, di^cuBsin? the reality of a 
glacial period, and the importance of glaciern as geolog- 
ical agents, ttlaciai Topography, Drift Deposits. Exca- 
vation of Lake Hasins, Mode of Glacial Erosion. Con- 
tained in SciBKi'ipic American Sdppleme.vt, No. 
4!t9. Price 10 cents. To be had at this office and from 
all newsdealers. 



CWOWNWVWEWYWO^ 

CALDWEIiL'S SPTRAI. STEEIi CONVEYOR, 
131-133 West WnshinfjTioii >it.,. Chicago, III 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
Issued since 180>, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1860 ; but at inereased cost, as the 
specifications, not being printed, must be copied by 
hand. 



Canadinn Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of |^ 
each. If complicated the cost will be a Uttle more. For 
fall instmetlonB addresA Mirnn ft Co., S61 Broadway, 
358.714 KttwTotik. OUMr tonlsaptttwta auiT*lBQb«otitiiii«d. 



DIRECT PHOTO-TYPOGRAPHY AND 

Photo-lithography by the chrom-albumen process.— De- 
scription of a process that gives a ready means of repro- 
diiemp on zinc the finest stipple or grain sketches, and 
saves the labor and delay of making u transfer and the 
delicate task of inkins im the first Image on the metal 
plate. With S figures. Contained In SciBNTiFtc AmkR- 
ICAN Supplemknt, Nb. 501. Price 10 cents. To be 
had at this office and from all newsdealers. 



NEWS PAPER FILE 

The Eoch Patent File, for preserving newspapw*. 
magazines, and pamphlets, has been recently improved 
and prioo reduced. Subscribers to the Scientific AM- 
BRICAX and Scientific American Supplement can be 
supplied for the low price of $1.50 by mall, or 11.25 at the 
office of this papei Heavy board sides ; inscription 
"SCIBNTIFIC AMERICAN," in gilt. Necessary for 
eveiT one who wishes to preserve the paper. 

Address 

HUNN & CO., 

Publish era SciKltTiFzc Amebklak 
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BOOKS 

On Mechanica! Drawing, Mechanical 

Engineering, Steam Engines 

Boilers, Etc. 

L,l!!»T No. 1. 

Ai*m«nKand« Amnroux and Johnson.— The PraC* 
ticalBraugbtsman's Book of Industrial Design, and Ma- 
chinist's and Engineer's Drawing Companion: A com- 
plete course of Mechanical Engineering and Architec- 
tural Drawing. Illustrated by 50 folio steel plates and 
SO wobdcuts. 4to, half morocco, . . . $10.00 

AriHxtroiifir.— The Construction and ^Management of 
Stearti Boilers. 111. 12mo, . . . 75 cents. 

Ilaker.— The Mathematical Theory of the Steam En- 
gine. III. by numerous diagrams. 12mo, . 75 cents 

li«rr.— A Practical Treatise on High Pressure Steam 
Boiters; Including results of recent experimental Tests 
of Boiler Materials, etc., with adescription of approved 
Safety Apparatus, Steam Pumps, Injectors and Econo- 
mizers. 204 Illustrations. Svo, . . . *3.00 

llarr.— A Practical Treatise on the Combuston of 
Coal, including descriptions of various Mechanical De- 
vices, for the Economic Generation of Heat, by the 
combuaton uf t'uel, whether Solid, Liquid or Gaseous. 
111. SvcT - $2.50 

Jlurah.— Practical Rules for the Proportionsof Mod- 
ern Engines and Boilers for Land and Marine Purposes. 
12mo, $1-50 

Byrne.— The Practical Model Calculator: For the 
Engineer, Mechanic and Manufacturer of Engine Work, 
2fayal Architect, Mmer and Millwright. Svo, nearly 
600 pages $4.50 

Cnmpin,— A Practical Treatise on Mechanical Engi- 
neering : comprising. Metallurgy, Moulding, Casting, 
Forging, Tools, Workshop Machinery, Mechanical Ma- 
nipulation, Manufacture of Steam Engines. 29 plates. 
100 wood engravings, 8vo, .... $5.00 

Colbiirn,— The Locomotive Engine. Ills. 13mo, $1.00 

Davis.— A Treatise on Steam Boiler Incrustation, 
and Methods for preventing Corrosion and the forma- 
tion of scale. 65 ills. 8vo $2.00 

Kdwarda,— Modern American Locomotive Engines, 
their Design, Construction and Management. A Practi- 
cal work for- Practical Men, by Emory Edwards, M.E. 
Illustrated by 78 engravings, 383 pages. 12mo, $2.00 

KdwarHM,— A Catechism of the Marine Steam En- 
gine: for the use of Engineers, Firemen and Mechanics. 
Ills, by 63 engravings, including examples of the most 
modern engines, ad edition, revised and enlarged. 12rao, 
AUpages, . $2.00 

Ed*rnrd»*.— Modern American Marine Engines, Boil- 
ers and Screw Propellers. Their Design and Construc- 
tion, showing the present practice of the most eminent 



VUIiGANITE BIKEERY lATHESELS. 




Large Wheels made on Cast Iron 
Centers if desired. 



Made SOLID of the Celebrated 

SUPERIOR tomTl others. 

Thousands of manufacturers testify to its being tlie Stromr- 
est, most Durable, and Healthiest Emer; Wheel made. 

CUTS COOL and FREE. 

A SAFE WHEEL.= 

NEW YOBK BELTINQ & PACKINQ CO., 

Sole Manufacturers. 

Warehouse! 10 Park Row, New York. 



AN EnglishManufacturing Firm with Old EHtabll^h- 
ed CoiinectiouB all over Europe, and ample capi- 
tal, desires to meet with a Manufacturer of Goods Suit- 
able to sell with their own to Ironmongers, Engineers, 
Ship and House Builders, &c. A member ot the firm 
will be in the U. S. in March and interview respondents. 
Address T. H. W,, Room 87, Di-exel Building, 
New York. 



yf^Ti&Hl>St-ACKBARR[LMACH^Ef^^ 

P JOHN GREENWOOD &eO. 



ROCHESTER M.Y. 



Engineers and M,arine Engine Builders in the United 
Stipes. ;« large plates of the most recent American 
Marine Engines, Boilers and Screw Propellers, 4to, $5.00 



Edwai'ds.— The Practical Steam Engineers' Guide in 
the Design, Construction, and Management of American 
Stationary, Portable and Steam i'ire Engines, Steam 
Pumps, Boilers, Injectors, Governors. Indicators, Pis- 
tons and Rings, Safety Valves, and Steam Gauges. For 
the Use of Engineers, Firemen and Steam Users. Illus- 
trated by 119 engravings. 420 pages. 12mo, . $2.50 

t^^T ne Ofbove or any of ovr Books, sent Tiymail, free of 
postage, aZ the publication prices, to any address vn the 
world. 

HfOurlaroe Catalogue ofPracUcaX and Scientific Books, 
06 pacffis, 8vo, and our other Catalogiies (inelvdi/ng a sp>'cial 
(me of books on Steam and fhe Steam Engine, Mechanics, 
Macimiery, and Dynamical Engineering) and our circu- 
lars, the whole covering every bravch of science Applied to 
the Arts, sent free and. free of postage to anyone vnawy 
part of the World who wiU furnish us loith his address. 

HENRY CAREY BAIRD & CO., 

iNDtrSTRrAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

810 Walnut Street, Philadelphia, Pa., U. S. A. 



MM&o-I!li6iiiUIlecei;iM: 

The Techno-Chemical Receipt Book, 

Containing Several Thousand Receipts, covering the 
Latest, most Important, and most Useful Discoveries in 
Chemical Technology, and their Practical Application 
in the Arts and Industries. Edited chiefly from the 
German of Drs. Winckler, Eisner, Heintze, Mierzinski, 
Jacobsen, KolJer, and Heinzerling, with additions by 
William T. Brannt, Graduate of the Royal Agricultural 
College of Eldena, Prussia, and William H. Wahl, Ph. 
T>. (Held.), Secretary of the Franklin Institute, Phila- 
delphia, author ot "' Galvanoplastic Manipulations." Il- 
lustrated by 78 engravings, in one volume, over 500 pages, 
12mo, closely printed, containing an immense amount 
and a great variety of matter. Elegantly bound in scar- 
let cloth, gilt. Price $'i, free of postage to any address in 
1M world. 

^3r'A circular of 32 pages, showing the full Table of Con- 
tents of this important Book, sent by mail, free of postage 
to amy one in any part of the TFortd who vnU furnish his 
address. 

HENRY CAREY BAIRD A. CO., 

Industrial Publishers, Booksellers, and Importors, 
810 Walnut St., Philadelphia, Pa., U. S. A. 



VOLNEY AV. MASON & CO., 

FRICTION PDLLEYS CLUTCHES Bill ELEVATORS 

PUOVIDENCE, R. I. 



A Treatise on Surveying. 

COMPRISING THE THEORY AND THE 
PRACTICE. By W. M. Gillespie. LL.B. Re- 
vised and enlarged by Cady Staley, President of 
Case School of Applied Science. With numer- 
ous Illustrations, Diagrams, and various Tables. 
One vol. 8vo, half leather. Price $3.50. 
The two works by Dr. Gillespie, hitherto published 
separately, "Leveling and Higher Surveying '" and 
" Practical Treatise on Surveying." have just been thor- 
oughly revised and enlarged, and are now united in 
this volume. 

The Steam Engine. 

By George C. V. Holmes. New volume of 
" Text-Books of Science." With numerous Il- 
lustrations. l6mo, cloth. Price $2.35. 
*' The progress of technical education during the last 
few years has rendered necessary the production of an 
elementary text-book on the steam-engine containing 
information upon branches of the subject which have 
hitherto received but scant notice in works of this na- 
ture."— Prom the Preface. 

For sale by Booksellers, or sent by mail, post- 
age paid by publishers. 

D. APPLETON & CO. 

PUeiilSHERS, 

I, 3 iSe 5 Bond !!»treet, New York. 




DYEE'S BEARD ELIXIR 

Forces heav; MusUche. Whiskers, or hair 
on bald hauls in 20 u, 30 days. Extn 
Suvngth. No other remady. 2or3Pkg8. 
does iTie work. Hb will prove U or Toifiilt 
L$100.00. Prireper PhK. «ea]«dand Hi9t- 
:iTH HFO. CO., PALATINE, ILLS. 




BELL CENTERING PUNCH 

List Price, 75 Cents. 

Capacity, IK inch. Is accurate and finely 
finished. No machinist's kit is complete with- 
out one. Sold by the trade, or a sample will 
be mailed on receipt of 60 cents. Address 
THE CUJiHlHAN CHUCR CO., 
Hartford, Conn. 







"fESH0RT"«5'Pvo-^ 



Address : The American Writing 

Machine Co., Hartford, Conn,; 

New York Office, 237 Broadway. 



TO THE STEEL MANUFACTURERS 

OF THE 
TTNITED STATES OP AMERICA. 

NAVY DEPARTMENT, 

Washington, M"archlO, 1887. 
The time fixed by the Department's advertisement 
dated August 21, ISStJ, f«r receiving proposals for steel 
(?un-forgings and armor-plates, which, by the Depa;^ 
ment's order dated Nov. 6, 1886, was extended to 12 
o'clock noon, March 15, 1887, is hereby further extended 
to 12 o'clock noon, March 22, 1887, at which hour the 
opening of the bids will take place. 

WILLIAM C. WHITNEY. 

Secretary of the Navy. 



THE STORY OF BIELA'S COMET. 

—A lecture by H. N. Newton, delivered at tlie Sheffield 
Scientific School of Yale College. Illustrated with 12 
figures. Contained in Scientific American Supplk- 
MioNT, No. 333. Price 10 cents. To behad at this 
office and from all newsdealers. 



X^OfL i 

Rights to use Patent 316,895, to prevent the rapid pro. 
gress of Fire in brick or frame houses. Endorsed by 
F. W. RoEBLiNG, Esq. Used in Hotel Rknnert and 
Robert Garrett's mansion and others. Several States 
sold. Apply, mentioning territory wanted, to AIjVA 
HUBBAUD, Baltimore, nid. 



RECENT PROGRESS IN CHEMISTRY. 

By Prof. H. C. Boltom.— Chemical societies, new ele- 
ments, atomic weights, spectrum analysis, form of mat- 
ter, affinity and chemical action, electrolytic thermal 
chemistry, new views of chemical reaction, chemical dy- 
namics, chemical physics, liquefaction of gases, chemi- 
cal industries, nomenclature, progress in organic chemis- 
try, the aromatic series of compounds, synthesis of or- 
ganic compounds, physiological and sanitfiry chemistry, 
tendency of modern chemistry. Contained in Scien- 
tific Amekican Supplkmen c. No. 346. Price 10 cents. 
To be had at this office and from all newsdealers. 



FELT WORK*;, 101 Maiden Lane,N.Y., 
M'f'rs. Asbestos Plaster and Hair Felt, 
Boiler and Pipe Coverings. Asbestos ma- 
terials of all kinds m't'gd and applied. Estimates given. 



THECHEHPEST AND BEST : 



--, 6? PARK PLACE, NEW YORK 



The STATUE of LIBERTY, NEW YORK. 

The great work of Bartholdi, the largest statue ever 
erected by man, just inaugurated on Bedloe's Island, 
New York Harbor, fully described. The history of its* 
inception, how the work wa? carried out, chronology ot 
the operations aud full englneenng and populai details 
as to construction, mode of erection, size, thickness of 
metal, etc. FuUr illustrated by drawings, showing the 
work as completed, the elevation of the pedestal and 
framework, and the statue as it appeared in process of 
construction. Contain^ in Scientific American 
Supplement, No. 564. Price 10 cents. To be had on 
application, or by mail, at this offlice and from all news- 
dealers. 




THE CURTIS 

RETURN 

For returning steam condensed un- 
der pressure automatically into the 
boiler, whether takenfromaboveor 
below the boiler lever, without loss 
or waste. Manufactured by 

THE CURTIS RE&DLATUR CO., 

BOSTON, MASS. 
Send for Circular No. 19. 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates. Stone and Ore Crushers, con- 
taining the invention described in Letters Patent issued toEU W. Blake, June 15th, 1858, togeth- 
er with New AND Valuable Improvements, for which LettersPatent were granted May 11th 
and July 20th, 1880, to Mr. S. L. Marsden. All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past twenty years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

FARREL FOUNDRY AM> MACHINE Ctf., Mannfrs., Ansonin, Conn. 
COPEl.AND & IIAI ON, Ajfcnts, NEW YORK. ■ , ^ . 



Patents I Brazil anil MBiico. 

Until quite recently, considerable diffi- 
culty has been experienced by inventors 
in obtaining patents in both Brazil and 
Mexico. The requirements of the officials 
of these countries caused much bother 
and delay, and the expenses of a patent 
corresponded therewith. 

But there no longer exists that trouble 
and delay in obtaining patents in either 
country. The proprietors of this paper 
have perfected arrangements "with resi- 
dent professional gentlemen in both 
countries, Brazil and Mexico, which en- 
ables them to obtain patents within 
reasonable time and a;t reasonable cost. 

These two countries embrace an enor- 
mous area of territory, and m^akers of im- 
proved machinery and implements are 
now finding a market for their products 
in those countries. 

The cost need no longer deter inventors 
from obtaining patents in either Brazil 
or Mexico. 

For further information address 
MUNN & CO./ 
Proprietors Scientific American, 

361 Broadway, New York.. 



NOTICE to Csers of Steam Pomps. 

We have received following letter in 
regard to one of our No. 5 "L" ($16) 
Steam Jet Pumps elevating^l^inch pipe 
of water more than 50 feet high: 

" L'A.NSi5, Mich., Feb. 24, 1883. 
" VAN DcZEN' & Tift, Cincinnati, O.: 

" Money could not buy the Jet of us 
unless another could be had. 1 would 
not give your No. 5 " L " for a $700 pump, 
equal distance to raise. 
" N. A. Litchfield, Supt. Mich. Slate Co." 
We mate Ten Sizes of these Pumps. Prices $1 to $75. 
Capacities 100 to 20,000 gallons per hour. State for what 
purpose wanted and send for Catalogue of " Pimaps." 
VAN UUZEN & TIFT, Cincinnaii, O. 




CURE 



^'^DEAF 



_ _ _,_ THE 

Fece's Patent Improved Cusqioned £ab Druks Perfeetly 
Bestore the Hearing, and. perform the work of the natural 
dnuD. Iiij?laB4^ comfortable and always In potion. AU 
H^hispers heard obtinctlfr^ SeudfOT 
__^__^_ „ JamoniaJi^ FRF*. Addre»orcalloD 



®lnd livms Affections Oared. A remedy 
lately discovert by a German physician by 
ISUMPTIONi 
So ffreatisoartaitbintbe remedy, we will 
send sample bottles S'REE witn treatise 
and dtfectionsforhome treatment. Give Bxpress office. 
I^ W . F. &. NOEXUNG & CO., KAST HAnPTON, COlflT. 



n^AFNESS 



Its causes, and a new and suc- 
cessful CURE at your own 
home, by one who was deaf 
Treated by most of the noted 
benefit. Cured Mms&jf in three 
.o, auu D...^ii ^hen hundreds of others. Full 
particulars sent on application. 

T.. S. PAGE. No. a West 31st St., New York City. 



^J twenty-eight years. 
specialists without 
months^ and since then hundreds of 



IILE8. 



Instant relief. Final cure aaid never 



\ knifeu pares, salve or stQQmsitory. Liver, Jddn^ 

; ^d allbowS troiibIeih~«8peciaUy cbnstipi^on--otti^ 

A lifce iiieifrte., Bufferois Wlllleam of a simple rcanedr 

yartiirftMiiig, J.a.SSEV£8,78Na3aRt8t..«;Tr 




PLAYS 



Dialogues, Tableaux, Speakers, for 
SchooI,Club,& Parlor, Best out. Cat- 
alc^ue free. T. S. Denison.C icago. 



ELECTRIC CONVETORS.-^DESCRIP- 

tion of two ingenious systems for the electric carriage 
of small packages. Illustrated with 13 engravings. (>on- 
4(>4< Price 10 cents. To be had at this office and from 
all newsdealers. 



BARREL, KEQ, 

Hogshead, 

AND 

STAVE MACHINERY. 

Over 50 varieties iuanu* 
factured by 

Trnss HoopDriTlng. E. & B. HolmeSf 
BUFFALO, N. Y. 




C^!^^Hg§ 




ND For Illustrated DlTALObllL 



TO ENGINEERS 



Consulting and Manufactur- 
ing. Contracts pending for 
a large hotel. Hot and cold water and steam services 
and fittings. Fire mains, etc. Kitchen apparatus. Cui- 
sine appliances, serving arrangements and labor-sav- 
ing machines, State most advanced exemplifications 
and specialties. The most patient and unbiased inves- 
tigations will be given as to economic or practical re- 
sults claimed. Useful experience, if imparted by users, 
will be reciprocated. Address 
FORWARD," care Messrs. Castle & Lamb, 133 Salis- 
bury Square, London, B. C. 



PATENT 



FORSAL,E. THE ADAMSON CO., 
Patent Solicitors, Muncie, Ind. 



HISTORY OF THE ELECTRICAL ART 

in the U. S. Patent Office.— By C. J. Kintner. An inter- 
esting history of the growth of electrical science in this 
country, and notices of some of the more important 
models in possession of the Patent Office. Contained in 
SrlKNTiPic Am BRiCAN SUPPLEMENT No. 544. Price 
10 cents. To be had at this office and from all news- 
dealers. 



SOLID EMERY WHEELS.— BY T. D. 

Paret.— Early forms of emery wheels and their defects. 
Vulcanite wheels. The tanite wheels. Testing of tan- 
ite wheels at Stroudsbuig. Best wocking speeds for 
emery wheels. Bursting of emery wheels. Tests for 
emery wheels. (^Comparative merits of AmeriQan ^tlA 
English emery wheels. With 2 engravings. Contained 

In SCIENTIFIC AmEIMCAN SUPPLEMENT, NO. 538. 

I 'rice 10 cents. To be had at this office and from all 
newsdealers. 



I 



Mineral Lands Prosp^cteci- 

Artesian Wells Bored. Superior Stationary En- 
gines, specially adapted to Electric Ligbt ptH^oses. 
Built by PA. Diamond Drill Co., Birdsboro, Pa. 



I 



WEncycIo- HH Diamond Hj Book free, H 
pedia of I 1 Drills and T 25c. for T 
700 Engrav ^ Lightning I mailing it. 1 
ings of r^a Hydraulic I -American I m 
WELL U WELL UVellWork9,JJ 
TOOLS, ^ Machines. ■§ Aurora, lU. Hi 



PI.AY THE PIANO AND 0K<;;AN 

By using Soper's Instantaneous Guide, any person can 
play a tune on either instrument at once without the aid 
of a teacher, No previous knowledge of music whatever 
required. Send for book of testimonials free. Address 
G. K. HEAUNE dk CO., P. O. Box H87> New York. 



EOIJpAimf^ OF THE AME|?1CAN 

ritjzefi.— A leeEire by Prof. R. H. Thufstoti* on Dhe 
theme: " How may we best aid initbOF&mighty«ocial 
movements and thC'te' trcinenddirepSiftlfcar' changes 

which mark the mighty progress of the race toward a 
better and a more prosperous future T' Contained in 
Scirntific Amkrtoan Supplement, No. 5'i4. Price 
10 cents. To be had at this office and from all news- 
dealers. 



SCIENTIFIC BOOKS. 

We send our catalogue of books, free of postage, to 
myaddress. 

MUNN ifeCO., 361 Brondway, New York. 



ICE (&REFRIGERATING 



Mncnines. York Pa- 
tent. YORK MFG. 
C(l„ York, Pa. 



OTTO CAS ENGINE. 



eVARANTBED TO CONSCmR 26 tO TS 
PKR CKIVT. liBSS QAS THAN 



AM V OXHKR GAS ENGINB 

ra I DOING THB SAnB UTOttK. 

PHIkAOKkPHU «UMI QHICAQO. 



FOREIGN PATENTS. 

Their Cost Reduced. 

The expenses attending the procuring of patents 1q 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
large proportion of our Inventors patenting their inven- 
tions abroad ' 

CANADA .—The cost of a patent in Canada is even-, 
less than the cost of a LTnited States patent, and the 
former includes the Provinces of Ontario. Qneb^, New 
Brunswick, Nora Scotia, British Columbia, ahd Slaiil^ 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents In Canada is very large, and Is st eudlly increaa- 
ing. 

EN<SIiA ND.— The new English law. which went into 
force on Jan. 1st. 1885, enab'es parties to secure patents 
in Great Britain on very moderate terms. ABritish pa- 
tent includes England, Scotland, Wales,lreland and the 
Channel Islands. Great Britain is the MCknowledged 
finaijcial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
invention is likely to realize as much for the patentee 
III England as his United States patent produces for 
him at hnme. and the small cost now renders it possible, 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well ipro- 
jected as in the United Stated. 

OTHER COUNTRIES.— Patents are also obtained 
on very reasonable terms in France. Belgium, Germany 
Austria, Russia. Italy. Spuin (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India 
Australia, and the other British Colonies. «^ 

M^ ^perience of forty years has enable^^he 
publishers of The Scientific Ani£iLiCA.x to establish 
(XtmpeC^t >md trustworthy agencies in all the principal 
foreign countries, and it lias always been ^eir aim to 
have the business of their clients promptly and proper- 
jy done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
cf all countries, including the cost for each, and uthe 
information useful to persons contemplatmg the pro- 
curing of patents abroad, may be iiad on application to 
this office. 

MflNN I&; CO., Editors and Proprietors of The SCI- 
ENTiPic American, cordially invite all persons desiring 
any information reative to patents, or the regi try of 
trade-marks, in this country or abroad, to call at their 
offices. 361 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, lUUNN tfe CO., 

Publishers and Patent Solicitors, 

861 Broadway. New Toric 
Branch Ornoas : No. 632 and 62i F Street, Paoiflft 
BoUdlDg, DMT TitL 8U«A, ^«allttKlQlkfi.C 
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1ilfbpci:fiiefcnicnf0. 



Inside Pasct each insertloQ -.- • ?5 cents a line. 
Baclc Page each insertion - - - Sl.OO a line. 

The above are charges per agate hne— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
meDt» as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



Will favor us, and very likely themselves, if they will 
Bubjnit to us models of Type Writing Machines, with 
a view to our selection for manufacture of thebest. 

Pope Mfg. Co., Boston. 

PEROXTD OP HYDROGEN. —THE 

method of preparing it, and its use as a bleaching agent. 
Contained In Scientific Ambimcan Supplement, No. 
345. Price 10 cents. To be bad at this office and from 
all newsdealers. 



!^N 



u P^ ■ For Hose, Cuffs, Sleeves, Drawers, 

_ JLr__-^_ Napkins, and Dentists' Rubber 

NCHOR St^-, 



sIppoflters. b. a. pollard, 'iZ'^tl, 



St., 
ass. 




lUe Orlpal IlDvnteDizel Paclii 



CALLED THE STAltDARD -^?i.'-A-i?„-„^r;?'y„^^^"°'' 

^Accept no packing as JBNKINS PACKING unless 



stamped with our/' Trade MarlE.' 

! 105 nSnRi »«treel. dost'oii, 
!l3 So. Fourth St., Phila, 
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